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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive of the information processing 
system which answered the gestalt of a user input and this user input to interactive 
information processing system, such as a computer, and relates to the gestalt of a 
keyboard or a user input like a mouse input which is not intentional or logical, and the 
information processing system which answers an unconscious and illogical user input 
and is driven interactively especially. 

[0002] Furthermore, this invention relates to the interactive input method which treats 
unconscious and illogical "emotion" of the user who consists of whenever [ agitation ], or, 
whenever [ interest ], etc. as a user input to information processing system, and the 
information processing system interactively driven by the input of this emotion in detail. 
[0003] 

[Description of the Prior Art] In connection with the technological innovation of these 
days, various computer system from which the engine performance, a specification, a 
price, etc. are different, such as a mainframe, a supercomputer, a workstation, or a 
personal computer, is developed and marketed, and has spread extensively. 
[0004] Generally these computer system answers a user input command, and is driven. 
Moreover, the interactive, i.e., are interactive, processing environment is offered by 
displaying a processing result on a display screen. 

[0005] As for the user input to computer system, it is common to carry out in the format 
of the coordinate directions input through the character input through a keyboard, a 
mouse, a touch panel, etc. Especially, recently, the GUI (Graphical User Interface) 
environment is offered, and a user is what (for example, a click and drag and drop) a 



direct control is impressed for by the mouse or the touch panel to the display object, i.e., 
an "icon", which symbolizes the program on a display screen, data, a folder, a device, etc., 
and can perform intuitive command input. 

[0006] Furthermore, the system which supports voice input and a pen point input has 
also appeared, and especially the user has mastered a specific name, command 
operating instructions, etc. of a command, and can already operate a computer fully 
that there is nothing. 

[0007] Moreover, as for user input equipment, a variation is abundance. However, these 
most are what made the keynote the input method by a conventional keyboard and a 
conventional mouse, and the user input was premised on being intentional and logical. 
A user must be logically conscious in order in other words to realize dialogue actuation 
between computers, the directions, i.e., the command, to a computer. Moreover, a user 
needs to react precisely and quickly to the interaction (for example, display of a display 
screen) from a computer side. 

[0008] On the other hand, it was made unsuitable until now to treat what unconscious 
and illogical like a user's emotion and emotion as a user input to a computer. It is 
illogical and, as for this, measurement and an interpretation are based also on that 
so-called emotion and emotion cannot carry only the logical data by which the computer 
was originally digitized with the user input equipment of the unconscious reason former 
to treating, and the reason for being difficult. 

[0009] However, in a use mode with high orientation of work environment in which both 
hands are closed, the user who has not mastered even GUI, or entertainment nature, 
probably a user's unconscious and illogical emotion will be processed as a user input, 
and, as for computer system, driving proper by the emotion input will be desirable. 
[0010] Moreover, under the environment which social structure complicated, a man of 
today has forced the operating execution which fights for time, and is exposed to always 
various stress. It is expected that potential need and commodity value of a digital 
content with the effectiveness of healing which cures such stress, or relaxation are very 
large. In such a digital content, unconscious and illogical interaction which receives the 
conventional game machine and which did not need to perform interaction precisely and 
quickly and was calmly carried out by the non-dense is enough for a user. It sets in a 
certain semantics, and the direction of the latter interaction extracts or reproduces a 
user's subconsciousness faithfully, and there is even preferably. 

[0011] According to the philosophy lexicon of Heibonsha Ltd., Publishers, "feeling" 
(affection, feeling), "emotion", or an "emotion" (emotion) has the following differences. 
That is, the former feeling consists of the emotion which are feeling (**, dysphoria) in a 



narrow sense and the emotion of a wide sense, a temper (mood), sentiment (sentiment), 
and violent emotion (passion). On the other hand, latter emotion or a latter emotion 
means the feeling accompanied by strong physical expression to an external stimulus, 
and ** and dysphoria, the resentment, fear, sadness, pity, etc. make basic structure the 
so-called "joy, anger, humor and pathos." 

[0012] Moreover, there are a method which catches an emotion by discrete criteria like 
fundamental feeling, and a method caught by the continuation dimension like emotion 
space. In the case of the latter, the height of wakefulness (arousal), the positive/negative 
of valence (valence), etc. can be used as a dimension, this invention person decided to 
interpret wakefulness as the degree of an "agitation." Moreover, we decided to interpret 
valence as the degree of "interest." According to such an inteiT^retation, an emotion can 
be regarded as "emotion space" which sets an axis of coordinates as whenever 
[ agitation ], and whenever [ interest ]. 

[0013] this invention person is considering it that it is useful as a gestalt of the 
unconscious and illogical command input to information processing system including a 
computer, or other electrical and electric equipment to use a user's emotion space. 
However, in order to utilize emotion space for the input to computer system, it is 
necessary to extract emotion space from the user who is a specimen efficiently and 
correctly, and to digitize it. 

[0014] Human being produces the physiological phenomenon which answered change of 
an emotion. Therefore, it is possible to measure an emotion based on physical change of 
temperature, sweating and a heart rate, a respiration rate, an electroencephalogram, 
etc. The approach of recognizing from the expression of a face with a camera as the 
main recognition approaches of an emotion and the approach of recognizing with the 
physiology signal from a biosensor will be mentioned. 

[0015] the approach of recognizing an emotion from the expression of the face picturized 
with the former camera - Mr. P.Ekman - ** there are many things on the basis of a 
motion of the mimic muscles by FACS ("Facial Action Coding System" and P. Ekman 
and W. Friesen, Consulting Psychologists Press, 1977). According to this approach, 
there is an advantage that a recognition rate is high, to a clear expression. 
[0016] However, according to this approach, the camera of high resolution is required 
and it is difficult to miniaturize an emotion input unit. For example, it is unsuitable for 
use in an outdoor mobile environment. Moreover, in order to be accompanied by the 
image processing, computational complexity is large, and a fault is weak to change of 
lighting conditions. Moreover, since the color as an instrument of communication is 
strong, human being's expression has essentially high possibility of telling namely, 



incorrect-inputting a lie into a system like the so-called "poker face." Moreover, between 
different social / cultural environments, since it is influenced [ social / the expression of 
a face /, and cultural ] strongly, even if it is the expression of the same face, it cannot 
interpret uniquely. 

[0017] In addition, since it corresponds to change of lighting conditions, research of the 
expression recognition which used the infrared camera is also done (for example, 
"human information analysis using an infrared image" (10 Yasunari Yoshitomi work, a 
system / control / information, Vol.42 No. 1988) etc.). 

[0018] moreover - as the example of the approach of recognizing with the latter 
physiology signal - Mr. R.Picard of the MIT (Massachusetts Institute of Technology) 
media laboratory --**-- what is proposed is mentioned ("Affective Computing", R. 
Picard, MIT Press, 1997 [http7/www.media.mit.edu/affect/]). the emotion input unit 
with which this contains a biosensor etc. - small - lightweight -"izing " as - clothes - 
like the body - wearing - being possible (namely, wear rubble) - 

[httpV/www.media.mit.edu/wearables/] which can also be constituted. It is also called 
"the wear rubble PC." When based on this approach, there is little computational 
complexity, and it ends and what (that is, there is no incorrect input) the user who 
inputs does not attach a lie for is an advantage. 

[0019] However, this approach is still a research way, and it is not fully so high as a 
recognition rate (namely, success percentage of a user input) is utilizable for the user 
input to a computer at the time of this application. Moreover, a user has to put on a 
biosensor and is accompanied by sense of incongruity fixed for an emotion input, or the 
feeling of constraint. 

[0020] In addition, as a biosensor, it is Thought. "ProComp+" of Technology 
[http7/www. thoughttechnology.com/] is marketed. This sensor is the product with which 
many sensors, such as an electroencephalogram sensor, a temperature sensor, a skin 
resistance sensor, a pulse wave sensor, a respiratory sensor, an electrocardio sensor, and 
a myo-electric-signal sensor, were packed into the compact. 
[0021] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
gestalt of a keyboard or a user input like a mouse input which is not intentional or 
logical, and the interactive information processing system which answers an 
unconscious and illogical user input and is driven. 

[0022] The further purpose of this invention is to offer the method which treats 
unconscious and illogical "emotion" of the user who consists of whenever [ agitation ], or, 
whenever [ interest ], etc. as a user input to a computer, and the interactive information 



processing system driven by the input of this emotion. 
[0023] 

[Means for Solving the Problem] This invention is made in consideration of the 
above-mentioned technical problem, it is the emotion input unit or the approach of 
inputting a user's emotion, and the 1st side face is the emotion input unit or the 
approach characterized by to provide the image input means or the step which inputs 
the face image which picturized near a user's face, and the emotion extract means or the 
step which extracts a user's emotion based on the face image inputted from said image 
input means. Since non-contact detection equipment will perform an emotion input if it 
puts in another way based on an image pick-up image, it is not necessary to give a user 
an excessive feeling of constraint, stress, and sense of incongruity. 

[0024] The face image inputted into said image input means or step is an infrared image, 
and said emotion extract means or step may contain a count means or a step whenever 
[ agitation / which calculates whenever / agitation / which a user indicates to be the face 
field extract means or the step which extracts a face field from the infrared image 
inputted further based on the brightness in the extracted face field ] in the emotion 
input unit or the approach concerning the 1st side face of this invention. The brightness 
of a face field can show face skin temperature, and, as a result, whenever [ agitation ] 
can be computed. 

[0025] Moreover, in this emotion input unit or an approach, said emotion extract means 
or step may also contain a count means or a step whenever [ interest / which calculates 
whenever / interest / which a user indicates to be the face field extract means or step 
which extracts a face field from the inputted face image further based on the extracted 
face area size ]. Homo sapiens approaches to the object which had interest charmed, and 
has the psychological dynamic construct of keeping away, from a conversely 
uninterested or disagreeable object. Face area size serves as an index of whenever 
[ degree / of the approach to an object /, i.e., interest, ]. 

[0026] In this emotion input unit or an approach, the face image inputted into said 
image input means or step is an infrared image. Moreover, said emotion extract means 
or step Furthermore, the face field extract means or step which extracts a face field from 
the inputted infrared image, The count means or the step may be included whenever 
[ interest / which calculates whenever / interest / which a user indicates to be a count 
means or a step based on the extracted face area size whenever / agitation / which 
calculates whenever / agitation / which a user shows based on the brightness in the 
extracted face field ]. That is, with this emotion input unit, the both sides of whenever 
[ agitation ], and whenever [ interest ] can be computed, and a user's emotion space can 



be detected. 

[0027] Moreover, this emotion input unit or the approach may possess the output means 
or step which outputs further the emotion signal extracted based on a user's face image 
to the device of an emotion drive mold. 

[0028] If the device of the emotion drive mold said here is a device of the type which 
answers the change of the emotion of users, such as television, a videocassette recorder, 
telephone, a refrigerator, and an air- conditioner, or an emotion other than the computer 
system which answers command input from a user, and is driven, it is good anything. 
For example, the interactive processing using an emotion input is attained in the 
contents generation in the channel selection in television, record / playback actuation in 
a videocassette recorder, the link retrieval activity in Internet perusal equipment (home 
appliances connected to the Internet, such as others, Internet TV and the Internet 
refrigerator, and the Internet home video game machine, are included), 
two-dimensional, or three -dimension computer graphics etc. [ computer / while starting 
a WWW (World Wide Web) browser ] 

[0029] It is a user input unconscious [ an emotion input ] and illogical, and in other 
words, natural command input actuation of giving a user neither a feeling of constraint, 
nor stress and sense of incongruity is realizable. 

[0030] Moreover, the 2nd side face of this invention is an emotion input unit which 
inputs a user's emotion, and is an emotion input unit characterized by providing an 
emotion extract means to extract a user's emotion based on the face image which 
picturized near a user's face picturized by image pick-up means to picturize an infrared 
image, and said image pick-up means. 

[0031] In the emotion input unit concerning the 2nd side face of this invention, said 
emotion extract means may include the count means whenever [ agitation / which 
calculates whenever / agitation / which a user indicates to be a face field extract means 
to extract a face field from the inputted infrared image further based on the brightness 
in the extracted face field ]. 

[0032] Moreover, in the emotion input unit concerning the 2nd side face of this invention, 
said emotion extract means may include the count means whenever [ interest / which 
calculates whenever / interest / which a user indicates to be a face field extract means to 
extract a face field from the inputted infrared image further based on the extracted face 
area size ]. 

[0033] In the emotion input unit concerning the 2nd side face of this invention moreover, 
said emotion extract means Furthermore, a face field extract means to extract a face 
field from the inputted infrared image, The count means may be included whenever 



[ interest / which calculates whenever / interest / which a user indicates to be a count 
means based on the extracted face area size whenever / agitation / which calculates 
whenever / agitation / which a user shows based on the brightness in the extracted face 
field]. 

[0034] Moreover, the emotion input unit concerning the 2nd side face of this invention 
may possess an output means to output further the emotion signal extracted based on a 
user's face image to the device of an emotion drive mold. 

[0035] Moreover, an emotion input means for the 3rd side face of this invention to be the 
information processing system of the type which answers an emotion input and is 
driven, and to input the emotion which consists of whenever [ agitation ], and whenever 
[ interest ], The relevance storage section which memorizes the related regulation of the 
change and the contents of processing of an emotion or the emotion, It is the 
information processing system of the emotion drive mold characterized by providing the 
processing section which performs the contents of processing related with change of the 
inputted emotion or emotion, and the output section which outputs the processing 
result of said processing section. 

[0036] In the information processing system concerning the 3rd side face of this 
invention, said output section may have at least one output form among the display of a 
text and a still picture, and an image, and the voice output. 

[0037] Moreover, in the information processing system concerning the 3rd side face of 
this invention, said output section is refreshable picture reproducer from a 
predetermined location about the accumulated image, and said relevance storage 
section may store the related regulation of the change and the image reproduction 
location of an emotion or an emotion. 

[0038] Moreover, in the information processing system concerning the 3rd side face of 
this invention, said output section is a television receiver and said relevance regulation 
may store the related regulation of change of an emotion or an emotion, and channel 
selection actuation of said television receiver. 

[0039] Moreover, in the information processing system concerning the 3rd side face of 
this invention, said output section is a browser which displays the page which searched 
and acquired the information space on a wide area network, and said relevance storage 
section may store the related regulation of change of an emotion or an emotion, and the 
address of a retrieval place. 

[0040] Moreover, in the information processing system concerning the 3rd side face of 
this invention, said output section is computer graphics drawing equipment which 
carries out image composition ****** image deformation of the two or more drawing 



objects, and said relevance storage section may store the related regulation with the 
contribution of each drawing object at the time of change, composition, or deformation of 
an emotion or an emotion. 

[0041] moreover , the 4th side face of this invention be the program documentation 
medium which record the computer program for perform processing which input a user 
emotion on computer system in a material and computer-readable format , and said 
computer program be the program documentation medium characterize by the image 
input step which input the face image which picturized near a user face , and the 
emotion extract step which extract a user emotion based on the face image inputted 
from said image input means . 

[0042] In the program storage concerning the 4th side face of this invention, the face 
image inputted into said image input step is an infrared image. Said emotion extract 
step Furthermore, the face field extract step which extracts a face field from the 
inputted infrared image, The count step may be provided whenever [ interest / which 
calculates whenever / interest / which a user indicates to be a count step based on the 
extracted face area size whenever / agitation / which calculates whenever / agitation / 
which a user shows based on the brightness in the extracted face field ]. 
[0043] Moreover, the 5th side face of this invention is a program documentation medium 
which records the processing program for performing processing which answered the 
emotion input on computer system in a material and computer-readable format. The 
related regulation database with which said computer program memorizes the related 
regulation of the change and the contents of processing of an emotion or the emotion, It 
is the program documentation medium characterized by providing the processing 
module which performs the contents of processing related with change of the inputted 
emotion or emotion, and the processing module which outputs the processing result of 
said processing section. 
[0044] 

[Function] This invention is for enabling a user's unconscious and illogical input to 
information processing system. That is, the "emotion" (emotion) which consists of 
fundamental feeling of Homo sapiens, such as ** and dysphoria, resentment, fear, 
sadness, and a pity, is digitized, and is treated as a user input to a computer. 
[0045] Furthermore, in this invention, we decided to express Homo sapiens's, i.e., a user, 
emotion space by two-dimensional [ of "whenever / agitation /, and" "whenever / interest 
/" ]. Whenever [ which is said here / "whenever / agitation /" ], it is equivalent to the 
degree of wakefulness (arousal), and "whenever [ interest ]" means the degree of valence 
(valence). However, the summary of this invention is not limited only to defining 



emotion space by whenever [ agitation ], and whenever [ interest ]. You may also 
incorporate other affective and emotion-elements as a dimension of emotion space, or 
may replace with whenever [ agitation ], or whenever [ interest ]. 

[0046] In this invention, it inputs from a user's body (especially a user's "face" is pointed 
out), and the emotion space which consists of biaxial [ of whenever / agitation /, and 
whenever / interest ] can be digitized as computer data, and can be incorporated. 
[0047] Speaking more concretely, extracting a face field from the face image which 
picturized a user's face with the infrared camera. The emotion measurement with a 
camera is non-contact, and does not need to give an excessive feeling of constraint or 
excessive sense of incongruity, and stress to a user. 

[0048] Face skin temperature can be measured based on the brightness of this face field. 
It is already known that face skin temperature changes while the blood vessel of the 
face expands or contracts, a blood stream changes and a complexion changes with 
change of an emotion as a result (after- mentioned). Therefore, it can ask for whenever 
[ agitation / of a user ] based on the measured face skin temperature. 
[0049] Moreover, based on the extracted face area size, it is turned out whether, only in 
which, the user approached the object. According to the dynamic configuration in 
psychology, to the object which had interest charmed, a face and the body approach with 
nature, and the object which is conversely uninterested (or it is disagreeable) shows 
that there is an inclination keeping away (after- mentioned). Therefore, it can ask for 
whenever [ interest / of a user ] based on the measured face area size. 
[0050] It is as having already stated that a user's emotion space can be expressed with 
the combination of whenever [ agitation ], and whenever [ interest ]. The combination of 
whenever [ agitation ], and whenever [ interest ] and an intention of a user have a 
predetermined correlation in many cases. Therefore, an unconscious and illogical 
intention of a user can be specified according to whenever [ agitation / of the user who 
became clear from the face image ], and, whenever [ interest ], and this can be used as a 
user command to other devices, such as computer system. If it does in this way, the very 
natural user input which does not give a user a feeling of constraint, sense of 
incongruity, and stress is realizable. 

[0051] According to this invention, even if it is the camera of a low resolution, there is no 
feeling of constraint, and it is not influenced by lighting conditions, but the emotion 
input to computer system can be realized simple at low count cost. 

[0052] Moreover, by adopting the emotion input concerning this invention, unconscious 
and illogical "emotion" of the user who consists of whenever [ gestalt / of keyboard entry 
or a user input like a mouse input which is not intentional or logical /, i.e., agitation, ], or, 



whenever [ interest ], etc. can be treated as a user input to a computer, and the device of 
computer system and others can be driven. 

[0053] For example, the interactive processing using an emotion input is attained in the 
contents generation in the channel selection in television, record / playback actuation in 
a videocassette recorder, the link retrieval activity in Internet perusal equipment (home 
appliances connected to the Internet, such as others, Internet TV and the Internet 
refrigerator, and the Internet home video game machine, are included), 
two-dimensional, or three-dimension computer graphics etc. [ computer / while starting 
a WWW browser ] 

[0054] Thus, an unconscious and illogical user input burdens a user neither with a 
burden nor a feeling of constraint, and in other words, it does not invite "stress." 
[0055] Under the environment which social structure complicated, a man of today has 
forced the operating execution which fights for time, and is exposed to always various 
stress. It is expected that potential need and commodity value of a digital content with 
the effectiveness of healing which cures such stress, or relaxation are very large, as 
[ receive / a user / in such a digital content / the conventional game machine ] - 
interaction is performed precisely and quickly - ********** it comes out enough by 
the unconscious and illogical interaction calmly carried out by the non-dense. It sets in 
a certain semantics, and the direction of the latter interaction extracts or reproduces a 
user's subconsciousness faithfully, and there is even preferably. 

[0056] The program documentation medium concerning each 4th [ of this invention ] 
and 5th side faces is a medium which offers a computer program in a material and 
computer-readable format to the general purpose computer system which can perform 
various program codes, for example. Attachment and detachment of CD (Compact Disc), 
FD (Floppy Disc), MO (Magneto-Optical disc), etc., etc. may be free for a record medium, 
and it may be a storage of portability. 

[0057] Such a program documentation medium defines the collaboration-relation on the 
structure of the computer program and record medium for realizing the function of a 
computer program predetermined in a computer system top, or a function. If it puts in 
another way, by installing a predetermined computer program in computer system 
through the program documentation medium concerning each 4th [ of this invention ], 
and 5th side faces, on computer system, a collaboration-operation is demonstrated and 
the same operation effectiveness as each 1st [ of this invention ] and 3rd side faces can 
be acquired. 

[0058] The purpose, the description, and advantage of further others of this invention 
will become [ rather than ] clear by detailed explanation based on the example and the 



drawing to attach of this invention mentioned later. 
[0059] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained in 
detail, referring to a drawing. 

[0060] The hardware configuration of the computer system 100 which operates 
interactively to implementation, i.e., the emotion input, of this invention is typically 
shown in drawing 1 . An example of computer system 100 is the PC/AT (Personal 
Compute r/AdvancedTechnology) compatible machine of U.S. IBM based on an OADG 
(PC Open Architecture Developer's Group) specification, or its succeeding machine. 
Hereafter, each part is explained. 

[0061] A processor 101 is the Maine controller which controls actuation of the computer 
system 100 whole in generalization, and performs various kinds of application programs 
under control of an operating system (OS). The software program which controls the 
drive of "interaction" 100, i.e., a system, based on the emotion space inputted from the 
emotion input unit 10 (after-mentioned) is contained in the application said here. This 
kind of application may also be the user interface taken and replaced with GUI 
(Graphical User Interface). 

[0062] RAM (Random Access Memory) 102 is memory which is used in order that a 
processor 101 may load an executive program code or may carry out the temporary 
storage of the activity data and which can be written in. RAM 102 usually consists of two 
or more DRAM (Dynamic RAM) chips. Moreover, ROM (Read Only Memory) 103 is 
read-only nonvolatile memory by which storing data are everlastingly written in at the 
time of manufacture. On ROM103, the self-test test (POSTTowerOn Self Test) program 
performed to the power up of a system 100 and the code group (BIOS-Basic 
Input/Output System) for performing hardware input/output operation are stored. 
[0063] The input section 104 is equipment which receives the command input from a 
user etc. Equipments, such as a keyboard which performs command input by 
character-based one, a mouse which performs command input in a coordinate directions 
format, and a touch panel, are contained in this, however, the user input which went via 
the emotion input unit 10 (after- mentioned) - the need for a user and computer system 
100 when sufficient communication and sufficient interaction are realized, the input 
section 104 is not a hardware configuration element indispensable for computer system 
100. 

[0064] A display 105 is equipment for showing a user activity screens, such as a 
processing image and a menu for command input, and a CRT (Cathode Ray Tube- 
cathode-ray tube) display and LCD (Liquid Crystal Display: liquid crystal display 



display) correspond to this. 

[0065] The screen output through a display 105 is a hardware configuration element 
indispensable to the computer system 100 for expressing the reaction of the computer 
system 100 which answered the emotion input. As for a display 105, it is desirable to 
have the drawing capacity (for example, SVGA (SuperVideo Graphics Array) and XGA 
(eXtended Graphics Array)) more than VGA (Video Graphics Array). 

[0066] However, in addition to the visual reaction by the display 105, a sound board and 
a loudspeaker (neither is illustrated) may be used, and reaction with voice may be 
offered. 

[0067] It is the store which is not volatilized [ that re -writing with large capacity is 
comparatively possible and ], and external storage 106 is used in order [ like a hard disk 
drive (HDD) ] to accumulate a data file or to install a program file in a system 100. The 
example of a program file is a software program which controls the emotion drive of 
"interaction" 100, i.e., computer system, based on emotion space. Moreover, the example 
of a data file is the database (after- mentioned) which described the related regulation 
with the reaction of the emotion space and the system which were inputted. 
[0068] The media drive 107 is equipment for loading with the archive medium of a 
cartridge -type and writing the support data on this archive-medium front face. As an 
archive medium said here, it can detach and attach freely to the computer system 100, 
such as MO (Magneto- Optical disc), CD-ROM, DVD (Digital Versatile Disc), or a 
memory stick, and the archive medium of a portable mold is mentioned. Through these 
portable mold archive medium, it can move between two or more computer system, or 
the database (after-mentioned) which described the related regulation of the software 
program which realizes the emotion drive concerning this example, and emotion space 
and the reaction of computer system 100 can be installed in external storage 106 by the 
media drive 107. 

[0069] The network interface 108 is equipment for carrying out network connection of 
the computer system 100 according to a predetermined communications protocol (for 
example, TCP/IP (Transmission Control Protocol/Internet Protocol) protocol), on a 
network, two or more of other computer system (below, it is also called a "remote 
system" -illustration of is not done) exists. The computer system 100 of this example 
can receive the database (after- mentioned) which described the related regulation of the 
software program which realizes the emotion drive concerning this example, and 
emotion space and the reaction of computer system 100 from a remote system via a 
network. Or the De Dis tribute of the emotion space inputted by the emotion input unit 
10 can also be carried out via a network to specification or unspecified computer system. 



[0070] The emotion input unit 10 is equipment for inputting the emotion space which 
consists of biaxial t of whenever / agitation /, and whenever / interest ] from a user's 
body (a user's "face" being pointed out especially in this example), and incorporating it 
to a system 100 as computer data. Whenever [ which is said here / "whenever / agitation 
/" ], it is equivalent to the degree of wakefulness, and "whenever [ interest ]" means the 
degree of valence. However, the summary of this invention is not limited only to 
defining emotion space by whenever [ agitation ], and whenever [ interest ]. You may 
also incorporate other elements as a dimension of emotion space, or may replace with 
whenever [ agitation ], or whenever [ interest ]. 

[0071] The emotion input unit 10 may be mounted in the form of for example, an 
adapter card, and the bus connector on the mother board which constitutes a system 
100 may be equipped with it. Or it is serial input/output interface courses, such as 
RS232C, and USB (Universal Serial Bus), IEEE (Institute of Electrical and Electronics 
Engineers- Institute of Electrical and Electronics Engineers) 1394, or connects with 
computer system 100 via a card slot with the gestalt of a PC card. However, about the 
internal configuration of this emotion input unit 10, it explains in detail behind. 
[0072] In addition, in order to constitute computer system 100, many hardware 
components are required also besides having been shown in drawing 1 . However, to this 
contractor, these are common knowledge, and since they do not constitute the summary 
of this invention, they are omitted in this specification. Moreover, in order to avoid 
complication of a drawing, please understand the point of also abstracting and 
illustrating the connection during each hardware block in drawing. (For example, 
generally, CPU (Central Processing Unit) which is the stereo of a processor 101 does not 
make local connection of each peripheral device at the external pin of self, but makes 
I/O connection through a bus.) 

[0073] In drawing 2 , the configuration of the emotion input unit 10 is illustrated 
typically. As shown in this drawing, the emotion input \init 10 concerning this example 
consists of an infrared camera 11 and the emotion extract section 15 which extracts 
emotion space from the image pick-up image of a camera. Moreover, the emotion extract 
section 15 consists of [ whenever / agitation whenever ] the count sections 14 whenever 
[ count section 13 and interest ] with the face field extract section 12. 
[0074] The cable splicing of the insert and remove of an infrared camera 11 may be 
made possible to the information extract section 15 or computer system 100. Moreover, 
it is mounted in the form of a printing circuit substrate which is called an "adapter card", 
and the emotion extract section 15 can be equipped with and used for the bus connector 
for example, on the "mother board" which constitutes computer system 100. or the thing 



for which a processor 101 performs the predetermined program which processes an 
input image -- the information extract section 15 body present **** ■■ things are also 
made. Hereafter, each component of the emotion input section 10 is explained. 
[0075] An infrared camera 11 is equipment for taking a picture of the infrared radiation 
emitted for an image pick-up, and transmits the infrared image picturized for every 
fixed time amount to the emotion extract section 15. By this example, especially the 
candidate for an image pick-up means a user's face. The measurement with a camera is 
non-contact and does not need to give an excessive feeling of constraint or excessive 
sense of incongruity, and stress to a user. 

[0076] With the usual camera, CCD (ChargeCoupled Device- charge-coupled device) 
which carries out photo electric conversion of the lightwave signal to an electrical signal 
is used in many cases. CCD has many products of a type with the sensibility which 
senses infrared radiation. Therefore, equipping the lens of the usual CCD camera with 
the filter of an infrared transparency mold can also be applied as an infrared camera 11. 
[0077] As the infrared image picturized with the infrared camera 11 was shown in 
drawing 3 , infrared brightness was recorded for every pixel. The point that the effect by 
change of lighting conditions can be disregarded as an advantage which uses infrared 
radiation, the point that image pick-up images enough also in the dark location which 
does not almost have the illumination light can be obtained, etc. are mentioned. 
[0078] The face field extract section 12 extracts a face field out of the infrared image 
which the infrared camera 11 picturized, and supplies [ whenever / agitation ] it to each 
of the count section 14 whenever [ count section 13 and interest ]. 

[0079] In the form of the flow chart shows the procedure of the face field extract 
processing performed in the face field extract section 12 to drawing 4 . In order to 
extract a face field from an infrared image as shown in drawing 3 , the noise of an image 
is removed by performing a binary image processing first, making the brightness of an 
image binary with a predetermined threshold (step Si), and subsequently performing a 
median filter and data smoothing like expansion / degeneration processing (step S2). 
Consequently, the extract image of a face field as shown in drawing 12 is obtained (step 
S3). 

[0080] In addition, a binary image processing and data smoothing are general technique 
in the technical field of an image processing. For example, please refer to reference like 
"the practice image processing studied by C" (Ohm-Sha, 1992). 

[0081] The count section 13 is a functional module which calculates whenever 
[ agitation ] based on the extract image extracted by the face field extract section 12 and 
the original infrared image whenever [ agitation ]. Whenever [ agitation / which is 



measured here ] is a value which directs the degree of the wakefulness of the user who 
is a specimen. 

[0082] While the blood vessel of the face extends or contracts by change of an emotion, 
and a blood stream changes, consequently a complexion changes, the physiological 
phenomenon that face skin temperature rises or descends is already known (for 
example, refer to reference like "the complexion accompanying emotion change, analysis, 
and complexion composition of face skin temperature" (the Human Interface Society 
research report collection, Vol.l No.l)). 

[0083] As a temperature, there are ****** of the nucleus section with little fluctuation 
and ****** of a shell which receives change of outside air temperature strongly. ****** 
of the face skin temperature which is one of the skin temperature is typical. 
[0084] Skin temperature changes in a property also with bod\' regions, and skin 
temperature of a head, such as face skin temperature, cannot be influenced of outside 
air temperature compared with the skin temperature of the limbs easily (for example, 
refer to reference like "autonomous functional physiology" (Yuko Akio Sato and Sato and 
the Goshima ******, Kinpodo, 1995)). Therefore, if it thinks with a comparatively short 
time interval, it can be said that face skin temperature is very effective as an index of 
change of an emotion. Moreover, using as an index of wakefulness mentioned above is 
also possible. 

[0085] However, a speed of response until the blood vessel of the face extends or 
contracts, a blood stream changes, after an emotion changes, and face skin temperature 
changes is slow, and the point which the time delay which is several seconds produces 
takes cautions. 

[0086] "The principle of Stefan-Boltzmann" which the field of thermodynamics is 
sufficient as and is known specifies that the following relational expression is 
materialized between temperature T (K) and radiant exitance W (W/cm2). 
[0087] 

[Equation l] 

[0088] In an upper type, sigma is the constant (5.6705x10-122 W/cm2K4) of 
Stefan-Boltzmann. Moreover, although epsilon is emissivity, it can be referred to as 
about 1 on human being's skin (for example, refer to reference like "the human 
information analysis using an infrared image" (10 Yasunari Yoshitomi work, a system / 
control / information, Vol.42 No. 1988)). 

[0089] In this example, it was presupposed as a simple method of acquiring the index 



value of whenever [ agitation ] that the average of the brightness in the infrared image 
field corresponding to the face field of the extract image which used the brightness of an 
infrared image, for example, was extracted by the face field extract section 12 is used as 
whenever [ agitation ] instead of measuring face skin temperature correctly. 
[0090] That is, at this example, if the face field of an extract image is set to D, the 
number of the pixel belonging to this field D is set to m and the brightness in a certain 
pixel in an infrared image [i, j] is set to I [i, j], a will be computed in the following 
formulas whenever [ agitation ]. 
[0091] 

[Equation 2] 



[0092] However, the index value of whenever [ based on face skin temperature (namely, 
absolute temperature) / agitation ] is not a thing in consideration of relative factors, 
such as individual difference and effect of outside air temperature, as mentioned above. 
For this reason, it is necessary to normalize the index value of whenever [ agitation / for 
which it asked with [the-two number] ] by a certain approach. 

[0093] It is also possible to normalize, if face skin temperature is measured about a 
certain specific user and the usual average and standard deviation are known. In order 
to know change of a user's emotion with a comparatively short time interval, he always 
asks for the average and standard deviation of whenever [ agitation ] from n latest 
extract images and the latest infrared image, and is trying to normalize whenever 
[ agitation ] in this example based on these values. 

[0094] In whenever [ agitation / which was calculated from the k'th extract image and 
the infrared image ], when the average of whenever [ n agitation ] is set to mu (k) and 
standard deviation is set to sigma (k) a (k) and recently, each is expressed with each 
following formula. 
[0095] 

[Equation 3] 



[0096] Therefore, agitation [ which was normalized ] whenever A (k) is calculable with 

the following formulas. 

[0097] 

[Equation 4] 



[0098] Moreover, the count section 14 is a functional module which calculates whenever 
[ interest ] from the extract image extracted by the face field extract section 12 
whenever [ interest ]. 

[0099] The valence (valence) mentioned above is one of the dynamic constructs in 
Levin's psychology. According to this dynamic configuration, human being is prescribed 
that that object or its activity has forward (or negative) valence when a certain object or 
activity tends to draw an individual (or it keeps away). Therefore, if it judges very 
roughly, a user will approach to an interested object, as he looks in, he will not observe, 
he will not lengthen the body rather to an uninterested or disagreeable object, and will 
watch only from a distance. That is, it can make into the index of whenever [ interest ] 
how many faces for the user to have brought close to the object. 

[0100] In this example, we decided to use the square root of the number of the pixel 
which belongs to the face field of the extract image extracted by the face field extract 
section 11 as a simple approach as whenever [ interest ] rather than having calculated 
whenever [ such interest ]. 

[0101] If the face field of an extract image is set to D and the number of the pixel 
belonging to this field is set to m, v is [ whenever / interest ] calculable by the following 
formulas. 
[0102] 

[Equation 5] 



[0103] Like the case of count of whenever [ agitation ], the absolute value of whenever 
[ interest ] is not a thing in consideration of relative factors, such as individual 
difference, and needs normalization processing. In this example, it asks for the average 
and standard deviation of whenever [ n interest / which was always calculated from n 
latest extract images ], and whenever [ interest ] is normalized based on these values. 
[0104] Each is expressed with each following formula, when whenever [ interest / which 
was calculated from the k-th extract image ] is set to v (k), the average of whenever [ n 
interest ] is set to mu (k) and standard deviation is set to sigma (k) recently. 
[0105] 

[Equation 6] 



[0106] Therefore, interest [ which was normalized ] whenever V (k) is calculable with 

the following formulas. 

[0107] 

[Equation 7] 



[0108] Agitation [ which was computed in the emotion extract section 15 ] whenever A 
(k) and interest whenever V (k) specify the emotion space of the user at whom it gazed. 
The emotion extract section 15 digitizes these calculation results, and transmits them to 
computer system 100 through an interconnection cable etc. 

[0109] On the other hand, on computer system 100, the inputted emotion can be driven 
[ as a kind of a user input command (i.e., an emotion) ], the display object which 
responded to the emotion on the display screen can be drawn, and an interactive 
environment can be offered. Or if the WWW (World Wide Web) browser has started and 
WWW resource space is searched on the Internet on computer system 100, a link 
retrieval activity can be developed based on change of an emotion or an emotion. Or the 
interactive output of generating automatically the reaction and animation of a virtual 
living thing in response to a user's emotion, and drawing can be performed. Or on 



computer system 100, if computer graphics processing of two-dimensional or a three 
dimension is started and image composition and image deformation (for example, 
"Morphing") are especially performed for two or more drawing objects, based on change 
of an emotion or an emotion, the contribution of each drawing object in composition or 
deformation processing can be changed dynamically. 

[0110] As already stated, in this example, an emotion is extracted from the face image 
picturized with the infrared camera 11. As for this infrared camera 11, it is desirable to 
install in the location which can catch a user's face image, without giving a user a 
feeling of constraint efficiently. 

[0111] In drawing 5 , the example which equipped computer system 100 with the 
infrared camera 11 in one is illustrated. Computer system 100 is the notebook PC of the 
so-called "clamshell" structure (Personal Computer ), and is supported to revolve with 
the example shown in this drawing free [ rotation of the lid which held the liquid crystal 
display display (Liquid Crystal Display-LCD) in the abbreviation trailing-edge edge of 
the body of PC which allotted the keyboard unit to the top face ]. The infrared camera 11 
is arranged in the center of tip abbreviation of a lid. Moreover, computer system 100 is 
provided with the emotion extract section 15 (not shown in drawing 5 ) in the form of for 
example, an exclusive planar card or a PC card. 

[0112] If a lid is opened as shown in drawing 5 , an infrared camera 11 can catch 
suitably the figiire of the user who observes reaction, such as a virtual living thing 
drawn on the display screen. 

[0113] For example, as for notebook PC'VAIO Cl" which Sony Corp. markets, the lid 
side is equipped standardly with the CCD camera. 

[0114] Moreover, the example in which the infrared camera 11 is attached in one is 
shown in the television receiver (set top box' STB) which is one of the information 
processing system at drawing 6 . Since a set top box is usually installed on the case of 
television, an infrared camera 11 can catch suitably the figure of the user who views and 
listens to a TV program. A set top box can process an emotion signal and can perform 
channel selection actuation of television based on a processing result. 
[0115] The functional block diagram for realizing the emotion drive in computer system 
100 is shown in drawing 7 . These functional-block configurations are body present 
****** in fact by collaboration-operation with the processor 101 which performs a 
predetermined program code, and other hardware configuration elements. Hereafter, 
each block is explained. 

[0116] A component is sent [ whenever / agitation / of the emotion extracted in the 
emotion extract section 15 ] to the contents control section 21 of a display whenever 



t component and interest ]. 

[0117] A display 22 changes the contents of a display on a screen according to control of 
the contents control section 21 of a display. 

[0118] The relevance storage section 23 has associated and memorized the contents of a 
display displayed on the emotion extracted in the emotion extract section 15, and a 
display 22. 

[0119] With reference to the relevance memorized by the emotion extracted in the 
emotion extract section 15, and the relevance storage section 23, the contents control 
section 21 of a display determines the contents of a display, and sends them to a display 
22. 

[0120] Moreover, while the display 22 shows the above-mentioned contents of a display, 
the emotion extracted in the emotion extract section 15 may be related with these 
contents of a display, and you may keep it in the relevance storage section 23. 
[0121] Below, the example of an emotion drive is shown. 

[0122] (l) Carry out the emotion drive of the picture reproducer. When a display 22 is 
picture reproducer, an image can be displayed according to the image reproduction 
location sent from the contents control section 21 of a display. In the form of the flow 
chart shows the procedure of the information drive in this case to drawing 8 . 
[0123] With the "picture reproducer" said here, it is equivalent to a video regenerative 
apparatus, LD (laser disc) regenerative apparatus, a DVD (Digital Versatile Disc) 
regenerative apparatus, or the computer system that reproduces the video signal 
recorded on the hard disk. Moreover, it is equivalent to the initiation frame number of 
an image, a termination frame number, or the image number added to the image with 
an "image reproduction location." 

[0124] In this example, the table which specified the relevance of the initiation frame 
number of an image reproduction location and a termination frame number as shown in 
the following [table l], and whenever [ agitation / of an emotion ], and whenever 
[ interest ] is stored in the relevance storage section 23. 
[0125] 
[Table l] 



[0126] Whenever [ these agitation ], or whenever [ interest ] are whenever [ agitation / 



when seeing the same image as last time ], and, whenever [ interest ]. In the case of the 
image seen for the first time, whenever [ agitation / which the default, for example, a 
common person, will sense ], and, whenever [ interest ] are filled in. 

[0127] When the emotion (A, V) which consists of whenever [ current agitation ], and 
whenever [ interest ] is inputted from the emotion input unit 10 (step Sll), the contents 
control section 21 of a display For example, it asks for the square (Ai+A) (2+(Vi+V) 2) of 
distance with each emotion (Ai, Vi) memorized by the relevance storage section 23 using 
the emotion (- A, -V) which reversed each value. An image location where the square of 
distance becomes the smallest is searched, and it sends to a display 22 (step Sl2). 
[0128] For example, when depressed low [ both whenever / agitation / and whenever / 
interest ], the image with whenever [ whenever / interest / which reversed these /, and 
whenever / agitation / both / high ] which cheers up is reproduced (step Sl3). 
[0129] The contents control section 21 of a display calculates the average of the emotion 
under image reproduction, and updates the emotion of the image reproduction location 
where it corresponds in the relevance storage section 23 (step S14). 

[0130] the average of the emotion calculated by setting to (A (k"l) ; V (k"l)) the emotion 
memorized by the relevance storage section 23 (- the emotion newly remembered to 
be referred to as A (k) and V (k)) For example, weighting whose effect of the past 
emotion decreases like ((0.3xA(k-l)+0.7xA(k)) and (0.3xV(k-l)+0.7xV(k))) is carried out 
(step S14). 

[0131] However, since the delay for several seconds will arise by the time the blood 
vessel of the face expands or contracts, a blood stream changes and face skin 
temperature changes after it sees an image and an emotion changes, it is made not to 
use for average count of whenever [ in step Sl4 / agitation ] for [ of the beginning ] 
several seconds, after starting image reproduction. 

[0132] In addition, as shown in the [Table 2] instead of the average of an emotion when 
seeing the image as an emotion of the relevance storage section 23, the emotion for 
every fixed time amount is memorized as it is, and you may make it determine the 
contents of a display in the contents control section 21 of a display from change of the 
emotion memorized by change of the emotion from the emotion input unit 10, and the 
relevance storage section 23. 
[0133] 
[Table 2] 



[0134] Moreover, as mentioned above, the image displayed according to an emotion may 
be displayed in the intervals of the image which becomes main like a commercial image, 
or it it is not only displayed on the whole screen, but may be displayed on the corner of 
the screen of the image which becomes main. 

[0135] (2) Carry out the emotion drive of the television receiver. When a display 22 is a 
television receiver, it can tune in according to the channel number sent from the 
contents control section 21 of a display, and television imagery can be displayed. In the 
form of the flow chart shows the procedure of the information drive in this case to 
drawing 9 . 

[0136] In this case, the channel as shown in [Table 3], and the table which described the 
correspondence relation between whenever [ agitation / of an emotion ], and whenever 
[ interest ] are stored in the relevance storage section 23. 
[0137] 
[Table 3] 



[0138] Whenever [ these agitation ], and whenever [ interest ] are whenever [ agitation / 
when seeing the same channel (or the same program) as last time ], and, whenever 
[ interest ]. When seeing a channel for the first time, whenever [ agitation / which the 
default, for example, a common person, will sense ], and, whenever [ interest ] are filled 
in. 

[0139] When the emotion (A, V) which consists of whenever [ current agitation ], and 
whenever [ interest ] is inputted from the emotion input unit 10 (step S2l), the contents 
control section 21 of a display For example, it asks for the square (Ai+A) (2+(Vi+V) 2) of 
distance with each emotion (Ai, Vi) memorized by the relevance storage section 23 using 
the emotion (- A, -V) which reversed each value. A channel number to which the square 
of distance becomes the smallest is searched, and it sends to a display 22 (step S22). 
[0140] For example, when depressed low [ both whenever / agitation / and whenever / 



interest ], the channel (program) with whenever [ whenever / interest / which reversed 
these /, and whenever / agitation / both / high ] which cheers up is displayed (step S23). 
[0141] The contents control section 21 of a display calculates the average value of an 
emotion channel on display, and updates the emotion of the channel to which it 
corresponds in the relevance storage section 23 (step S24). 

[0142] the average of the emotion calculated by setting to (A (k"l), V (k"l)) the emotion 
memorized by the relevance storage section 23 " (" the emotion newly remembered to 
be referred to as A (k) and V (k)) For example, weighting whose effect of the past 
emotion decreases like ((0.3xA(k- l)+0.7xA(k)) and (0.3xV(k-l)+0.7xV(k))) is carried out 
(step S24). 

[0143] However, since the delay for several seconds will arise by the time the blood 
vessel of the face expands or contracts, a blood stream changes and face skin 
temperature changes after it sees an image and an emotion changes, it is made not to 
use for average count of whenever [ in step S24 / agitation ] for [ of the beginning ] 
several seconds, after starting the display of a channel. 

[0144] Moreover, as mentioned above, the channel displayed according to an emotion 
may be displayed in the intervals of the channel which becomes main like a commercial 
image, or it it is not only displayed on the whole screen, but may be displayed on the 
corner of the screen of the channel which becomes main. 

[0145] (3) Carry out the emotion drive of the retrieval on the Internet. On the computer 
system 100 which connects the emotion input unit 10, are a WWW (World Wide Web) 
browser for carrying out link retrieval of the HTTP (Hyper Text Transfer Protocol) 
information space, and it follows. When a display 22 is a WWW browser screen The 
WWW page screen downloaded according to the HTTP address (Uniform Resource 
Locator), i.e., URL, sent from the contents control section 21 of a display can be 
displayed (a WWW browser the link retrieval activity on HTTP information space). He 
is the user agent who executes by proxy (common knowledge). In the form of the flow 
chart shows the procedure of the information drive in this case to drawing 10 . 
[0146] In this case, URL as shown in [Table 4], and the table which described the 
correspondence relation between whenever [ agitation / of an emotion ], and whenever 
[ interest ] are stored in the relevance storage section 23. 
[0147] 
[Table 4] 



[0148] Whenever [ these agitation ], and whenever [ interest ] are whenever [ agitation / 
when perusing the WWW page of the same URL as last time ], and, whenever 
[ interest ]. When seeing a WWW page for the first time, whenever [ agitation / which 
the default, for example, a common person, will sense ], and, whenever [ interest ] are 
filled in. 

[0149] When the emotion (A, V) which consists of whenever [ current agitation ], and 
whenever [ interest ] is inputted from the emotion input unit .10 (step S3l), the contents 
control section 21 of a display For example, it asks for the square (Ai+A) (2+(Vi+V) 2) of 
distance with each emotion (Ai, Vi) memorized by the relevance storage section 23 using 
the emotion (- A, -V) which reversed each value. URL to which the square of distance 
becomes the smallest is searched, and it sends to a display 22 (step S32). 
[0150] For example, when depressed low [ both whenever / agitation / and whenever / 
interest ], the WWW page which requires both whenever [ interest / which reversed 
these ], and, whenever [ agitation ] for high URL which cheers up is displayed (step S33). 
[0151] The contents control section 21 of a display calculates the average of an emotion 
WWW page on display, and updates the emotion of URL to which it corresponds in the 
relevance storage section 23 (step S34). 

[0152] the average of the emotion calculated by setting to (A (k"l), V (k"l)) the emotion 
memorized by the relevance storage section 23 *• (— the emotion newly remembered to 
be referred to as A (k) and V (k)) For example, weighting whose effect of the past 
emotion decreases like ((0.3xA(k- l)+0.7xA(k)) and (0.3xV(k-l)+0.7xV(k))) is carried out 
(step S34). 

[0153] However, since the delay for several seconds will arise by the time the blood 
vessel of the face expands or contracts, a blood stream changes and face skin 
temperature changes after it sees an image and an emotion changes, it is made not to 
use for average count of whenever [ in step S35 / agitation ] for [ of the beginning ] 
several seconds, after starting the display of a WWW page. 

[0154] Moreover, as mentioned above, the WWW page displayed according to an 
emotion may be displayed in the intervals of the channel which becomes main like a 
commercial image, or it it is not only displayed on the whole screen, but may be 
displayed on the corner of the screen of the WWW page which becomes main. 



[0155] (4) When computer graphics (CG) processing of two-dimensional or a three 
dimension is being performed on the computer system 100 which connects the emotion 
drive emotion input unit 10 for computer graphics drawing, a display 22 can hold the 
model and animation of two-dimensional or three-dimension computer graphics, and 
can display CG image according to the data which control this ** of the model sent from 
the contents attaching part 21 of a display or animation. In the form of the flow chart 
shows the procedure of the information drive in this case to drawing 11 . 
[0156] In this case, the table which described the correspondence relation between an 
animation contribution as shown in [Table 5], and whenever [ whenever / agitation / of 
an emotion /, and whenever / interest ] is stored in the relevance storage section 23. 
[0157] 
[Table 5] 



[0158] Whenever [ these agitation ], and whenever [ interest ] are whenever [ agitation / 
when seeing the same CG image as last time ], and, whenever [ interest ]. When seeing 
CG image for the first time, whenever [ agitation / which the default, for example, a 
common person, will sense ], and, whenever [ interest ] are filled in. 

[0159] When the emotion (A, V) which consists of whenever [ current agitation ], and 
whenever [ interest ] is inputted from the emotion input unit 10 (step S4l), the contents 
control section 21 of a display For example, it asks for the square (Ai+A) (2+(Vi+V) 2) of 
distance with each emotion CAi, ,Vi) memorized by the relevance storage section 23 using 
the emotion (- A, -V) which reversed each value. An animation contribution to which the 
square of distance becomes the smallest is searched, and it sends to a display 22 (step 
S42). 

[0160] For example, when depressed low [ both whenever / agitation / and whenever / 
interest ], CG image page with whenever [ whenever / interest / which reversed these /, 
and whenever / agitation / both / high ] which cheers up is displayed (step S43). 
[0161] More specifically, the animation in which the fish is sailing vigorously as 
animation, using a fish as a model, and the animation which is swimming calmly are 
defined. When there is no energy in the relevance storage section 23 which specified the 
relevance of the contents of a display with an emotion lower [ whenever / agitation /, and 



whenever / interest ], CG image by which the animation in which the fish is sailing 
vigorously more was compounded by the high contribution is displayed. Effectiveness 
which the user who looked at this image is encouraged and cheers up is expected. 
[0162] The contents control section 21 of a display calculates the average of the emotion 
in CG graphic display, and updates the emotion of the animation contribution to which 
it corresponds in the relevance storage section 23 (step S44). 

[0163] the average of the emotion calculated by setting to (A (k-l), V (k-l)) the emotion 
memorized by the relevance storage section 23 -- (" the emotion newly remembered to 
be referred to as A (k) and V (k)) For example, weighting whose effect of the past 
emotion decreases like ((0.3xA(k-l)+0.7xA(k)) and (0.3xV(k"l)+0.7xV(k))) is carried out 
(step S44). 

[0164] However, since the delay for several seconds will arise by the time the blood 
vessel of the face expands or contracts, a blood stream changes and face skin 
temperature changes after it sees an image and an emotion changes, it is made not to 
use for average count of whenever [ in step S44 / agitation ] for [ of the beginning ] 
several seconds, after starting the display of CG image. 

[0165] Moreover, as mentioned above, CG image displayed according to an emotion may 
be displayed in the intervals of the channel which becomes main like a commercial 
image, or it it is not only displayed on the whole screen, but may be displayed on the 
corner of the screen of CG image which becomes main. 

[0166] It has explained in detail about this invention, referring to a specific example 
more than [addenda]. However, it is obvious that this contractor can accomplish 
correction and substitution of this example in the range which does not deviate from the 
summary of this invention. 

[0167] For example, especially the information pi^ocessing system said by this invention 
is not limited to computer system, such as a workstation and a personal computer. As 
long as it is the device of the type which processes a user input and carries out an 
output control based on a processing result, you may be electrical and electric 
equipment other than information processing, for example, home electronics, (television, 
a videocassette recorder, a refrigerator, air conditioners, etc.). 

[0168] Moreover, the summary of this invention is not limited only to defining emotion 
space by whenever [ agitation ], and whenever [ interest ]. You may also incorporate 
other affective and emotion-elements as a dimension of emotion space, or may replace 
with whenever [ agitation ], or whenever [ interest L 

[0169] In short, with the gestalt of instantiation, this invention has been indicated and 
it should not be interpreted restrictively. In order to judge the summary of this 



invention, the column of the claim indicated at the beginning should be taken into 

consideration. 

[0170] 

[Effect of the Invention] As a full account was given above, according to this invention, 
the gestalt of a keyboard or a user input like a mouse input which is not intentional or 
logical, i.e., the interactive information processing system which answers an 
unconscious and illogical user input and is driven, can be offered. 

[0171] Moreover, according to this invention, the method which digitizes unconscious 
and illogical "emotion" of the user who consists of whenever [ agitation ], or, whenever 
[ interest ], etc., and is treated as a user input to a computer, and the interactive 
information processing system driven by the input of this emotion can be offered. 
[0172] Even if it is the camera of a low resolution by using this invention, there is no 
feeling of constraint, and it is not influenced by lighting conditions, but the emotion 
input to computer system can be realized simple at low count cost. For example, the 
interactive processing using an emotion input is attained in the contents generation in 
the channel selection in television, record / playback actuation in a videocassette 
recorder, the link retrieval activity in Internet perusal equipment (home appliances 
connected to the Internet, such as others, Internet TV and the Internet refrigerator, and 
the Internet home video game machine, are included), two-dimensional, or 
three -dimension computer graphics etc. [ computer / while starting a WWW (World 
Wide Web) browser ] 

[0173] Under the environment which social structure complicated, a man of tod a y has 
forced the operating execution which fights for time, and is exposed to always various 
stress. It is expected that potential need and commodity value of a digital content with 
the effectiveness of healing which cures such stress, or relaxation are very large. In such 
a digital content, the unconscious and illogical interaction which there is nothing and 
was calmly carried out by the non -dense is enough as ****** to which a user receives 
the conventional game machine and which performs interaction precisely and quickly. 
[0174] It sets in a certain semantics, and by the latter unconscious, the direction of 
illogical interaction extracts or reproduces a user's subconsciousness faithfully, and 
there is even preferably. 

[Brief Description of the Drawings] 

[Drawing l] It is drawing having shown typically the hardware configuration of the 

typical personal computer (PC) 100 suitable for realizing this invention. 

[Drawing 2l It is drawing having shown the configuration of the emotion input unit 10 



typically. 

[Drawing 3] It is drawing having shown typically the image pick-up image by the 
infrared camera 11. 

[Drawing 4] It is the flow chart which showed the procedure of the face field extract 
processing performed in the face field extract section 12. 

[Drawing 5] It is drawing having shown the example which attached the infrared 
camera 11 in Notebook PC in one. 

[Drawing 6] It is drawing having shown the example which attached the infrared 
camera 11 in the television receiver in one. 

[Drawing 7] It is drawing having shown the functional-block configuration for realizing 
the emotion drive in computer system 100. 

[Drawing 6] It is the flow chart which showed the procedure which carries out the 
emotion drive of the picture reproducer. 

[Drawing 9] It is the flow chart which showed the procedure which carries out the 
emotion drive of the retrieval on the Internet. 

[Drawing 10] It is the flow chart which showed the procedure which carries out the 
emotion drive of the retrieval on the Internet. 

[Drawing ll] It is the flow chart which showed the procedure which carries out the 
emotion drive of the computer graphics drawing. 

[Drawing 12] It is drawing having shown typically the image which extracted the face 
field from the face image by the infrared camera 11. 
[Description of Notations] 

10 " An emotion input unit, 11 - Infrared camera 

12 -- The face field extract section, 13 *- It is the count section whenever [ agitation ]. 
14 "It is the count section and 15 whenever [ interest ]. — Emotion extract section 
21 -- The contents control section of a display 22 - Display 
23 -- Relevance storage section 

100 " Computer system 

101 ■■ Processor 

102 - RAM, 103 - ROM 

104 - The input section, 105 - Display 

106 " External storage 

107 - Media drive 

108 - Network interface 



[Claim(s)] 

[Claim l] The emotion input unit characterized by providing an image input means to 
input the face image which is the emotion input unit which inputs a user's emotion, and 
picturized near a user's face, and an emotion extract means to extract a user's emotion 
based on the face image inputted from said image input means. 

[Claim 2] It is the emotion input unit according to claim 1 characterized by for the face 
image inputted into said image input means to be an infrared image, and for said 
emotion extract means to include a count means whenever I agitation / which calculates 
whenever / agitation / which a user indicates to be a face field extract means to extract a 
face field from the infrared image inputted further based on the brightness in the 
extracted face field ]. 

[Claim 3] Said emotion extract means is an emotion input unit according to claim 1 
characterized by including a count means whenever [ interest / which calculates 
whenever / interest / which a user indicates to be a face field extract means to extract a 
face field from the inputted face image further based on the extracted face area size ]. 
[Claim 4] The face image inputted into said image input means is an infrared image. 
Said emotion extract means Furthermore, a face field extract means to extract a face 
field from the inputted infrared image, The emotion input unit according to claim 3 
characterized by including a count means whenever [ interest / which calculates 
whenever / interest / which a user indicates to be a count means based on the extracted 
face area size whenever / agitation / which calculates whenever / agitation / which a user 
shows based on the brightness in the extracted face field ]. 

[Claim 5] Furthermore, the emotion input unit according to claim 1 characterized by 
providing an output means to output the emotion signal extracted based on a user's face 
image to the device of an emotion drive mold. 

[Claim 6] The emotion input unit characterized by providing an emotion extract means 
to extract a user's emotion based on the face image which picturized near a user's face 
picturized by image pick-up means to be the emotion input unit which inputs a user's 
emotion, and to picturize an infrared image, and said image pick-up means. 
[Claim 7] Said emotion extract means is an emotion input unit according to claim 6 
characterized by including a count means whenever [ agitation / which calculates 
whenever / agitation / which a user indicates to be a face field extract means to extract a 
face field from the inputted infrared image further based on the brightness in the 
extracted face field ]. 

[Claim 8] Said emotion extract means is an emotion input unit according to claim 6 
characterized by including a count means whenever [ interest / which calculates 



whenever / interest / which a user indicates to be a face field extract means to extract a 
face field from the inputted infrared image further based on the extracted face area 
size]. 

[Claim 9] Said emotion extract means is the emotion input unit according to claim 6 
characterized by to include a count means whenever f interest / which calculates 
whenever / interest / which a user indicates to be a count means based on the extracted 
face area size whenever / agitation / which calculates whenever / agitation / which a user 
indicates to be a face field extract means extract a face field from the inputted infrared 
image further based on the brightness in the extracted face field ]. 

[Claim 10] Furthermore, the einotion input unit according to claim 6 characterized by 
providing an output means to output the emotion signal extracted based on a user's face 
image to the device of an emotion drive mold. 

[Claim ]l] The emotion input approach characterized by providing the image input step 
which inputs the face image which is the emotion input approach which inputs a user's 
emotion, and picturized near a user's face, and the emotion extract step which extracts 
a user's emotion based on the face image inputted from said image input step. 
[Claim 12] It is the emotion input approach according to claim 11 characterized by for 
the face image inputted at said image input step to be an infrared image, and for said 
emotion extract step to contain a count step whenever [ agitation / which calculates 
whenever / agitation / which a user indicates to be the face field extract step which 
extracts a face field from the infrared image inputted further based on the brightness in 
the extracted face field ]. 

[Claim 13] Said emotion extract step is the emotion input approach according to claim 
11 characterized by including a count step whenever [ interest / which calculates 
whenever / interest / which a user indicates to be the face field extract step which 
extracts a face field from the inputted face image further based on the extracted face 
area size ]. 

[Claim 14] The face image inputted into said image input step is an infrared image. 
Said emotion extract step Furthermore, the face field extract step which extracts a face 
field from the inputted infrared image, The emotion input approach according to claim 
11 characterized by including a count step whenever [ interest / which calculates 
whenever / interest / which a user indicates to be a count step based on the extracted 
face area size whenever / agitation / which calculates whenever / agitation / which a user 
shows based on the brightness in the extracted face field ]. 

[Claim 15] Furthermore, the emotion input approach according to claim 11 
characterized by providing the output step which outputs the emotion signal extracted 



based on a user's face image to the device of an emotion drive mold. 

[Claim 16] An emotion input means to be the information processing system of the type 
which answers an emotion input and is driven, and to input the emotion which consists 
of whenever [ agitation ], and whenever [ interest ], The relevance storage section which 
memorizes the related regulation of the change and the contents of processing of an 
emotion or the emotion, Information processing system of the emotion drive mold 
characterized by providing the processing section which performs the contents of 
processing related with change of the inputted emotion or emotion, and the output 
section which outputs the processing result of said processing section. 
[Claim 3 7] Said output section is information processing system according to claim 3 6 
characterized by having at least one output form among the display of a text and a still 
picture, and an image, and a voice output. 

[Claim 3S] It is the information processing system according to claim 16 characterized 
by for said output section being refreshable picture reproducer from a predetermined 
location about the accumulated image, and said relevance storage section storing the 
related regulation of the change and said image reproduction location of an emotion or 
an emotion. 

[Claim 3 9] It is the information processing system according to claim 16 characterized 
by for said output section being a television receiver and said relevance regulation 
storing the related regulation of change of an emotion or an emotion, and channel 
selection actuation of said television receiver. 

[Claim 20] It is the information processing system according to claim 16 characterized 
by for said output section being a browser which displays the page which carried out 
link retrieval and acquired the information space on a wide area network, and said 
relevance storage section storing the related regulation of change of an emotion or an 
emotion, and the address of a link retrieval place. 

[Claim 21] Said output section is information processing system according to claim 16 
characterized by being computer graphics drawing equipment which carries out image 
composition ****** image deformation of the two or more drawing objects, and said 
relevance storage section storing a related regulation with the contribution of each 
drawing object at the time of change, composition, or deformation of an emotion or an 
emotion. 

[Claim 22] It is the program-documentation medium by which it is the 
program-documentation medium which records the computer program for perform 
processing which inputs a user's emotion on computer system in a material and 
computer-readable format , and said computer program is characterize by the image 



input step which inputs the face image which picturized near a user's face , and the 
emotion extract step which extracts a user's emotion based on the face image inputted 

from said image input means . 

[Claim 23] The face image inputted into said image input step is an infrared image. 
Said emotion extract step Furthermore, the face field extract step which extracts a face 
field from the inputted infrared image, The program documentation medium according 
to claim 22 characterized by providing a count step whenever I interest / which 
calculates whenever / interest / which a user indicates to be a count step based on the 
extracted face area size whenever / agitation / which calculates whenever / agitation / 
which a user shows based on the brightness in the extracted face field ]. 
[Claim 24 1 It is the program documentation medium which records the p recessing 
program for performing processing which answered the emotion input on computer 
system in a material and computer-readable format. The related regulation database 
with which said computer program memorizes the related regulation of the change and 
the contents of processing of an emotion or the emotion, The program documentation 
medium characterized by providing the processing module which performs the contents 
of processing related with change of the inputted emotion or emotion, and the 
processing module which outputs the processing result of said processing section. 
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f&x«xr7 7'h, mzftrcMmm±2Z£&~3^ 

[0 0 2 7] R«lilA*SBXtt*Sl4. ^b 

(c N a-Hf©KHft^a(cffltil$n/c1t»{t^*1fW 

[0 0 2 8] CCTfaif«lSg»SI©«g§B. 3-Hf> 
bO3T>FA71(cf5^t§3>h 0 a-^ • i/^fiO 

x73 yft if , 3— if nmmxm »osfttjs* lt 

ft, ^ y*-*ry hMl^g (WWW (World W 
ide We b) 7v7+f'^ilSii)4'03yt: o a-^(D 
ft!!. ^M»HVWyM»F>MW, 

[0 0 2 9] tfilbUjkL jHOtilWJiO^|fclW*3.- 
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[0 0 3 0] f/A *^0^2©(PJ|H(4, a-ftf)| 
f j£A^T5tf »jA^£fflT?<&o-<A **tlf?I»»!fl 

* § tt w«] m **«rr § c t it 1 ? sun 

AfliHlT**. 

[0 0 31] *5WIcD^20iJ|Tfi{C^5ti!filX^giit 
[003 2] £ fc, 2 <D|Mffi{C^5lt»AtJ 

smca^x. tufBif»fflf±i¥fsa> £bfc, atj** 

fc#tt»H»fr 5««**aitt-r 5i®II«ttti}'f St , 
[0 0 3 3] g-fc. #5Wgl2©§lffitC&5lfSjA;ft 

fc*n«8is»6^ 5Ktfi«*«iHi-r slit mmm^ m t , 20 
t $ icio% 'Ti- W/TstRifts^fmt § promt 

[0 0 3 4] £fc. *BW0&20fllffiK&*1t»IA# 

[0 0 3 5] *8W©83<D»MU:, tSffijA^tC 

L T« 1 5 * -f y Oflf? mm ~> X r A T* tb o T . 30 
fUffig fWSfr 5 & § If »* A*l 1 SIB ff] A* #S 

t . t» »jg l < mmvmt t wmn t ns&mmiz 
c t i: -r % mmm.tottwm •> x r a t& 

-So 

[0 0 3 6] *^<Dg3©iffi(Cf ; StlWI->XT 
AfCfcl^T, SuaBtti^gPttr*^ h • ftihSi, !$<§©» 

/Tv *mbrt©5 5'>4<fcfcio©W;WBS**l/c 40 

[0 0 3 7] $fc. *8W0353<DWMK&5H«5!yi 

tmwi; l < mmnm t m mm t mm 

[0 0 3 8] Sfc. *^0)ffi3OHiii(Cff«1R«Al 
iiij,IBIJy)llitt^MiJfi»^ L < ttffifftOSfb t lifiiiBr 1/ if 
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[0 0 3 9] £fc. 3 OMSStC^dflNRjaS! 

i/ZfUOS^X. WEttl*SHiItH*y h7-7±<D 
Iff R£ P^St L T«t# L fc ^- v £2i^ * « 7*7 * If 
T*fe 9 , HuIEllttlBlf-gpiitfMg L < lift ft©gfb t 

[0040] sfc, *5ewos3©fflijiat-:^siti"ffla 

7 ^ 7 ^ xiaiiSHTfe o , BuEP^lttlBUgPfilfffiS 

[00 4 l] Sfc, *5SWOS4<0«Wi. a— if ©if 
K)^A^t5Mg^3>tfa-^ • ->X-rA±T^Tt 

a-^ RTil4«ST,i3W-r5 7'd ^7 A,IBIii4«i*T$.^ 

*aH»urdBH«*A*-r4ii«A*^T mib 

HISA^WS^ b At) $n/clil<i*»c 3— ifoflft 
*«tBt SMfflttiXr «y 7't , *t.M8 1 tS^n 
AfBiiS«(*T'$.-3o 

[0 0 4 2] *5g^©^4©iJ[g{c^57 : n^7AIE1i 
Wftlcfc^T. HMlBSISA^Xr-y/lcAtJ^nsiiii 
(ifi*yt-i«|Hiil^Tfe»)> i'ii) 1 !Eti'iMl±iXT-y7 , «, $b 
(c . A73 * bMffl^ft m 1 5HfIi-|( 

»ttixr77 p t, mznrzmmmttsifznm&K. 
mtn mmm-k zzt j.w^t =l- wfntnw 

[0 0 4 3] Sfc. *^©^5©ilSi(i, ffiii/jA^fc 

ST*ESt 5 7 : a ^7 AIBS4gftT'S. o T . fflEa > t 
a-^ • 7n7"7Aii, WffL<(i1f»]©l2fl:^iaiI 
rtS i: ©13 W^IBftt 5 WPWr- ^ A- x t , 
A73?tl/ctffjS L < tt1Wft<DSEfb 4: M»Mtt & tlfcffl 

[0 0 4 4] 

J&ifCDt h 0J.!#flWf b 4 5 rti?31ljj ( c m o t i 
on) r^^^XLTa^tfa-^tWf 53.— If 

[0 0 4 5] $b(C, *J5WP(4, tH0l-*t>^3- 
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(arousal) 0S£^K«3U tit. f"PM 
If J tmm& (valence) <D&£^ZW%t 

[0 0 4 6] *5tWT*{i. RSJt£W*lS©2$4fre>& 

ztimmi-— f<r>m cwta— «f© r«j 

1") h^ 'kf] LT> 3ytfa-* .f-^tLTfy^ 
•fXbTIROi&trc 5, 10 

[0 0 4 7] *!>JM*ttfcf*.tf, 3.—lfoa(**^« 
* ^ 7 T?S» L fctifflflRfr e. Sit i«£tti tti tio 

ic&zmwmi, ivmx'tb*). 3.— mc^Lxm 

lS$i%&Vmi!&. X h UX£^X.& < X\1ktSo 
[0 0 4 8] <:©ffi^«0»fi%l£$ffiftj»fi*»l£ 

tscttf-cts. i»»oicfkK±o, «iin©jiMWK 
5 1 1 1 cuss/i Htfgft* s > ^ 9 c t # re» 

[0 0 4 9] $fc, tttiiSftfcKEW0;kt;£K»^ 

[0 0 5 0] Mffl|f£i:Hiftltt081*^*3*lcJ:oT3.- 
*^ W W L a — »f © »*g HWS t ^ o T a — «f © 

3.~lf Art**!* * t 

[0 0 5 1] *5gfHKJ:*ltf. f£f»{§g©*^?feo 

r-T% 3yt'a-2 • ->X?Afc*^r*1M!lA*J*IB"« 40 

[0 0 5 2] $fc, *»WKff«1M!lA**«fflt5 C 
*-*-FA;ftVV7XA7j©£9&SIi« 

[0 0 5 3] #Uti\ TUefCfcttSaW, tr^T7 

*Kfc»t5ES • BiStt, 4y*-%v mwm so 
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(WWW7" 7 ^ if *fiftit'03 > If a - ^ Oflfi, -4" y * 
h T V^-fV^-^y h^lS/t, <<y$—%>"j Y 

tmm'-m%E<D-<y rt«#t?) 

7*7 7 7 * X(C fett 5 3 y r > 7 if £ fc^T > 

iff) a*** ijffl l fcitewftffla** "Hi * So 

[0 0 5 4] co«k3£*itH« • J»aWfta— «f A 
[0055] ttg«ifi^I$ifkL/cltiTT-a, stu 
y*^774?-y3y©^tf&67v#^ • 3yr 

— f tt, 8E*oy- micmz & o mm-m < * 

y^7^y a y^7d«'5S^<, Mx^otc'otL 
fc, »&^T^filW^y^77-y3 yT^T-* 

5o *5*«{cfel>T«, £#0-0*7* fay©* 

[0 0 5 6] *»W©S4RlfS5 0ftliiiiK«*^0 
7"7i,fEiS5«(*(4, MAtf, mtft-fufyL • 3- K 

ytfa-* • 7'a*7A^W^Wfi03yh°a-*pJ^ 

w&vmmzmx'&Zo Emma, cd (Co 

m |)act Disc)^FD (Floppy Dis 
c ) , MO (Magneto — Optical dis 

c ) * mmm mx'^mmtmmwxs> ?xt>& 

[0 0 5 7] C0«fc5£7W7AEgJg{*fi, 
a-* • -yXx2 A ±T-RFf^(D3yt: t a-* • 7'n*5A 

life {15 7"n 7' 7 Aiail^ft^/r L Tp)t£© 3 y fc' a - 
* • 7a77A^3yea-* • yxrAtc-fyx h- 
^t-SCttcdc^T, 3yt°a-* • v7.ThkX\m 

WtiftfM&mttu \ rips 3 cMffli 

[0 0 5 8] *lf8WO?6H:fl&0[lW, f^^JjStt, 

BBS , r**»iaojttiwi j f»sw-r«HiiKii^< <t op 

[0 0 5 9] 

[0 0 6 0] 12 1 Ctt, *fge^m -T^b^liWA 
73tWL-<y*77T^7fci(j{t1"53yea-* • -y 
XfA 1 0 0OA- K^xTtM^tiii^WtTfsLT^ 
5o 3y tfa-X • yXrA 1 0 O©-0IJ(4, OA DC 
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(PC Open Architecture Dev 
eloper's Group) (tltMLfc, * I 
BMtOPC/AT (Personal Coiupul. 
er/AdvancedTechno 1 ogy) 5$$ 

[00 61] Tti-fcy+r 1 0 Hi, 3yfcfa-? • yX 
tA 1 0 0^f*©ftft«r«BSWtl|PWf*^'f > • 3y 
r-n-^T&'A ^Iz-fY^'-^XfL (OS) 

fiAMSi 0 ($3) jb^A^snrcis»siats^ 
i^T r^-y^^^-yayj t^-^fAi 00©!$ 

IftfMrf 377 r-7x7 ■ 7'n?7Lftt£tlZ> 0 C 
<DH<D77Vr—. ^3>(i, GUI (Graphica 

1 User Interface) tC^Tl^a 
-if ->fV#-7x-XTtft0t!#*. 

[0062] RAM (Random Access M 
emory) 1 0 2B, 7a-tr -y+r 1 0 1 tf^fjT'o? 
vL • 3- Fftu- KLfcD, ff»r-**-«f««t 

AMI 0 2tt. 1$, flMCDR AM (Dynami 
c RAM) f-y7"t?flU8Sft5o ROM (Re 

ad Only Memory) 1 0 3 (i, iiifiBf (Cfg 

/t'JT'S-So ROM1 0 3±£«\ tfljxtf, i/TsTL 
1 0 0 OWB&AftK^frf 5 iE&Wr* h ( P 0 S 
T : P o w e r 0 n Self Test) I'Wy'v L 
V, >\- K->x7XttJ*ttff**fTt5fc»03- FIB 

( B I 0 S : B a s i c Input/Output 
S y s t em) iWftMSftT^*. 

[0 0 6 3] AT^SPl 0 4 (i. l-#b?)37yFA 
*lfciffcg£t58ST**§. ^+777 • ^-XT'3 
vy FA^ftff 9*-*- K*. JMt^flMc^vy 
Fat 1 ] 5fi 3 v 7 7. ^ 7 -y 7^ * ;Uft if cogKtf c tifc 
fins, fib, IfflftX^SSl 0 «JB£) ftgSLfc 
a-CU^^T^-Hf irnytfa-7 • yxri* 1 0 
0 t 3? 1 zy->/3>SOV^7^> 
a>««*S«n««&, A*»l0 4tt, 3yt?a-7 
• yXrA l 0 0(ctoT'itfM©/v- F7x7$fi!cgfK 

[0 0 6 4] S/TM-'iP 1 0 5ii» »H!g!»Jf»3vy KX* 

©/c46©^^a-%i:\ fpnaffii&a-iffcas-ra/'c 

IbOgHT'fcD* CRT (Cathode Ray T 
u b e : RfflBS) f^XT'W^L C D (L i q u i 
d Crystal Display: SlSraS^r-f X 

[0 0 6 5] g^gfll 0 5*ftLfcHffitWjtt, IfftA 
^t{5SL/c=jyt°a-^ • yXrA 1 0 0<D'J77y 
ay%%Mt%fcito<D, 3yt°x-7 • yxrA l o 0 
fc£S3l©/v- F*x7l8fi!cg3rC'&3. 1 0 5 
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(i, VGA (Video Graphics A r r a 
y ) W±<Dlt!fi£*j (W*tf, SVGA (SuperV 
i d e o Graphics Array) VXGA 
(extended Graphics Arra 
y) ) SttiLitfffSLK 
[0 0 6 6] f!U gjnSffl 0 5{CJ:«HW*U7^ 
•>a yiiWc, +r 7 y F • *- FSttfXt 0 -* (t^'ti 
tH^LfttO *ffiH f ^Trti""K«t« 'J 77y a *%im 

10 [0 0 6 7] ^aPEftSM 1 0 6 ti. fyUfl m- K • 
7VX7 • F5-T7 (HDD) <7U3&, 

•77^lV^Wmttz0. -fufvL • 77^71/ftyX 

7*7.k -7 7"f tfli^t-ioVT r^y7 

57-73 yj -f&t>^3yt°a-7 • i/Xfi» 1 0 0© 
WWH»*MIM-*V7h*x7 • 7n7'7AT&3 0 
tfc, r-7 • 77'f;W)Ml4. Ayi^nfctSK^i: 
y Xt A<D 0 7 * y a y i: (ommmwrnm I Tzt- 7 

20 ^-X (fta) TffcS. 

[0 0 6 8] y<rV7 • F7^7l 0 7ii, ft- H)7 
-7SOES^ rf 7ftg« L T . MlSil^rV 7Stffi± 
<Di§ft r- 7 5 /'ci&OgEBT'&So CCT 
it 0 p£tS jtTjTtLT* MO (Magnet o-Op 
t i c a 1 disc), CD-ROM. DVD (D i 
gital Versatile Disc) £>5t^f£ 
^tU • Xr-C •> 7£if</X 3> h'a-7 • yXrA 1 
0 0 fCft LTZM\'\1±T'n]m>(D,En* rV 7^/6 
ti§c *l»llCff StifjSBfJ^^Iil-5 V 7 h 7 x 7 

30 • TWvA-f. f fj^ali: nytf x- ^ • yx7A l 
0 0 <D V 7 1 y a y i OHSlSiJ^Gxf L r- ^ ^~ 

x (ma) ti> >:n6RHiRa!Ee^TY7**^i:UT 

j|*03yifa-^ • yXri,H^ab/:D, 

7 • F 7^ 7" 1 0 7 t cfeo T^ffiCttttB 1 0 6 \U y 

Xr>-;l/t5Ci:^T'f 5 6 

[0 0 6 9] h 7-7 • -Y > 7-7x-X 1 0 8 
(i. ny tfa-7 • yXrA 1 0 0^Ffr)i'©H17n h 
3/1/ (f^|K.(f. TCP/IP (Trans m i s s i o 
n Control Protocol/Intern 
40 el Protocol) 7°u hn;l/) Ic^oT^-y h 

fi. fl!lcD^©3yt: s iL-^ • ->XrA (WTT-tt, 
fj^-h -vXrAj ttf^' : BI^L*^) ftfttE 

tic *HfiS0iJ<D3.ytfa-^ • yxr-z, i o oii, * 

^»{il^§tW®l^A'8it5V7 h7x7 • 7a7" 
IffilSHIi^ytfa-* • yxrA 1 0 OO'J 
77y 3 yi:<0Kll»J*EaL/cr-7^-X (ft 
$) ft, *y l»7-£»irt?>J*-h • yXrA^bS 
fit^ci:*^**. t/jfjA/iSii'i' l otcj; 

50 -3 T X1l ?tt/ctB»jSPB^. L < y 
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r-'Jtfa- r-t 3C t&T"tS 0 

[0 0 7 0] ffiflAftgMl Ott, *Sg£fM<92 

ta-lfo r^j £J|t) fr&ArtLT, ayt'x-* 
• r- 2 £ L T -7X r A 1 0 0 £ J& 0 &tsfc i6©gffiT' 
$>3 0 CCT'l 3 rs*»£j fcttJ£H«l64>fi&^fcffi 

5o fit, *fgBfl(Dggtttf»^P B ^»*St»«S£ 

[00 71] tffjATjSB 1 0(4, 7**7* • A 

RS 2 3 2C J f>USB (Universal S 
erial Bus), IEEE (Institute 
of Electrical and Elect r 
onics Engineers: ^SM^M^UWl^ 
ltt&) 1 3 9 4 4if<D->'J7;l/AtB^y^-7i-7. 20 
&*T\ **^ttPC*- K«WBtlT?*-F • Xn-y h 

fit, lM)A^g«i 0©rtg|5IM(co^Ttt^(cP 

[0 0 7 2] aye*-* ■ i/ZtL, 1 o o£|g 
/atSfcfettt. El 1 fcjSLfcWMcfcaKCA-K* 
x7 • 3 fflU Cftbf4Ma 

0S©iS^^@lt5/c<6, lcla©^7N- K7x7 • 7" 30 

(l0Rt4*> 7D-t'y+r 1 0 1 <DmWT$>% C P U 
(Central Processing Unit) 

14. HRkUi, &JSiaii»*iSon»K>Cn-*/l/ 

«8Ht-1\ /ttfcftLTI/OBMtfS. ) 
[0 0 7 3] 12 IC fi, tffjAtjgB 1 OcDtM^tlit 

1t«JA73^gl 014, lit, ^T^Ojf 

zn% 0 tfz, mtbm\ 5t4, m^mmi 2 40 
[0074] mm*? 1 1 a, wf6rtitibgr> 1 set, 

<f4ny£a-£ -->Xri*l OOtc^LTfffMIKc 
^-7/Utgf>c2ftT^T&J;t\, «tttB;'1P 1 5 
t4, $]x.l4, r7^"7^-*-Kj fc«flfft3J:5fc£H 

1 0 0*«|fiEtS rvif-jK- Kj ±©AX • 3*7 7 

%Mt%l%fe<D-fv>fyL*-7u*>»;V 1 0 1 hWttt 50 
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§ C fcfcJ: oTf ffittitfjgfl 1 5 fc tT't 

[0075] 1 1 (4, mmfr^mz 

L/c^^llHI^'lf KfttB^ l 5 tiESS? *<}: o fc&o 
TV*. *s»lT(4, »»*f«t4«FK3.— ifomtm, 

mti. ij*7£&sm&ttimmvs>*), a— yew 

[0 0 7 6] 3f ftft^ttMft^fCft 
'.iM$"t5 CCD (ChargeCoupled De 

vice :nn^m=F) wm^txr^zctm 
t\ c c DimmmmmMm-o^^Tcom^ 
t&\i\ LfctfoT, atoccDA^^ouyXic* 

l l fctTaffltSCfc^fllT'SS. 
[0 0 7 7] l 1 T'jMLfe$ffliB<ft 

(4. 03{c^-r«J;o£> BiR«K*iU»ofltt*»Bi* 

[0 0 7 8] IfifKtfirBl'f 1 2 (4, Utfl-Siajt? 1 1 # 

f-ra 1 3 fcRttglrgSP 1 4 ©&^fcfi±!Sir34: die 

[0 0 7 9] 0 4(C(4, tfflfittttttitf 1 2Kt3^T'J^T 

^ L T ^ S o H3C*Lfc«J:5 4*^«H« * 4 ^ »S« 
^ttl±)t§tct4, Sf'2fflHffMS^m\ HffOiS® 

*m£OBHit?2iafl:LT (x^77s i) , :k^x\ 

jaa*fT9C4:T?H»o/'i'X*B^t* (Xr 7 7S 
2) „ cones, 01 2{CSVf<fc5&KSB«<DffltM« 
A<t#e>tl5 (Xr'y7°S 3) 0 
[0 0 8 0] 2ffflfiSaS^¥iift©Il(4, Hfi 

5aa«iM^H ; (i:io^T(4-|5W^¥aT'$»€.o M*lf 

rctffiT'¥^KH»*aaj (*-Att, 1992) 
[0 0 81] P«rM 1 3 tt, fi«ttai; : f 1 2(c 

m&mwtm^^^->ix-h^o c c t'ltij^ 

[0 0 8 2] flHBO^tKJj^TBfiBCllilttfltaXtt 
i: t>{clI@S)Sfi^±#X(4TP-$1-^ t ^ -5 4 SSftA^ 
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7x-x^mnmm, vol. 1 no. 

[0 0 8 3] WUtlXH, SHOftl/^aSOtto 
T'$>4o 

[0084] &mm, Mmmic^oxmvt^m 

TH»fto»»**tiHr^ cw*tf, returning 
(«bs* • «<i-r • assail, &m, 1 9 10 

9 5) ©*$fr*tt*#!H©Cfc) o Uc^oT, Jt« 

wwi^BBiawp^iintf, ttiftiftjwaitttiKiiosfto 

[o o 8 5] iiu t mtfi&fcLxfribmmetoVftit 
38x«ii5a8i/Tj(ii»y*qc{kbT, Wiftiftrtsw^cftt 

[0 0 8 6] *tfj¥©#»T*<fc<fc]b*lT^4 rste 
fan-Bol tzmann ©SII'JJ fliilfiT (K) 20 
tM»W (W/crrO OPaCWTOHfta^J* 

[0 0 8 7] 
[Si] 

W = eoT 4 

[0 0 8 8] ISlcfeW, otiSief an-Bol 
t zma n n©&ft (5. 6 7 0 5 x l o" 2VV/c 
m ! K') T'feSc Sfc, 6tttt»*?fc*tf. ARM 

©TiifcJ:*- 1 ttiCtifVti (Mittf r^HH 30 

il/fIS, Vol. 42 No. 10, 1 9 8 8) ©£ 

[0 0 8 9] **«W-Ptt, Mnt©«*tt*fl*l«B 

*7?i£ i: lt, wmmuzmic 4 \vo o c . 

««l*lo»igO¥^«****i: LTffl^4c L 

/Co 

[0090] t&fr^ **aiwctt» tsiji±iiHf«s 40 

iS* d £ L , ,if M d tc fei * 4 iHii^ ©MR* mil, * 

9mmm<Dhm%\ [ i . j ] Kts^swa* i 
[i, j] RSSaawToims-ewms 

[00 9 1] 
[ft 2] 

H(U) 

m 

50 
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[0092] el. laoj^uRBflawa (t&tps 

K c©fc«&, [ft 2] -e**fcPI*SOS«l«*^5 

[0093] *«WJtoa— <flcoi^Ta(fflft«**ai 

ktBTflll?**. *^iitWlTtt, Jt«(Wa^WI8IIBIWT? 
a-nf ©flf W}(DMtZ%\ 4 fcftfc , ftKHifi© n f@©» 

<fc ■? (C LTl/*4 0 

[0 0 9 4] kSSOttaiH«fc*^SH»A^tl-S5 
nfcHSfifca (k) . «iSnfS©«Sg©¥£lffi^ 
(k) , #«i£ 0 (k) *$tt«"F©# 

[0 0 9 5] 
[ft 3] 

Za(0 
n 

[0 0 9 6] LfttfoT, IE8t{b2ftfcSSS«A (k) 

awTo^fct omit 4 c t^T*t5„ 

[0 0 9 7] 
[ft4] 

AlK; " <r(k) 

[oo9B] sft. wgiMi 4 a, n«j«ttiibas 

1 2 (c «t ij tttu 5 n/tUtUH^ b HflcfifctW* 5 « 
[0 0 9 9] Mai,fc»Seti (valence)tt, U 

f@f*«itotf4 (xaaws) «w$»4iif, ^ 

<D3t«Xli*©Sftl4IE (Xttft) OBS5Ett*»oi:* 
^nn>4 0 L/i^oT, ir/IUcAWcWirTn 

KJtLTtttf L5#«]t^Tl< L«i6J; 5 t L 

[oioo] c(D&?mwmmwt 
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[0 10 1] tttHHfiMDlM(1**D£U RBBfcB* 
$HB©flft*mfc-fSi:, IWMIvttWTCSTlW 

[0 10 2] 

[ft 5 3 

v = Vin 

[0 10 3] WfflfiotfBoiltefcMttK, UttlclflO* 
WBttfl(**fc20fl*tW4fiH**BLfc*>©?«:a 

© n fS^ttttiBft* 1 &tWSftfc n ffl©«!*£©¥fcJffi 
fcBPWKS4*«>T, en?, ©BK JStfo »TBttJft*iE 

[0 10 4] kSa©ffltfJB«fr£tWSftfc»i!i|;fi£ 
v (k) fcU «&nfI©f|[*t<D¥KtfI£/x (k) , 
«*WHH*o (k) fc-TSt, ft-*ttWT®*STaS 

[0 10 5] 
[ft 6] 

£v(o 

^ k ) = i=k = fl±L_ 




[0 10 6] LfttfoT, iESlfl:2*lfcHiSfiV (k) 
[0 10 7] 

[ft 7] 30 

[0 10 8] tSWffigPl 5K4i^TjMiSftfcBBS 
A (k) StffWdfV (k) »i, BSESnfca— «fofl| 

BSBfcJSjrrsfcoT***. iiMtBgpi sit, an 

lT3>£3.-$ ■ vXtA 1 0 0!C$£i*-f 5o 
[0 10 9] fli2#, 3>t'i-^ • ->7.rA 1 0 0±T 
(4, A?j2ft/c1ffi*a— «fAtl3T> KO-afc L 40 

t, mmmmmmzcttf-c-zzo saw*, 

n>t°a-^ • ->XtAI 0 0±7?t4. WWW (Wo r 
Id Wide Web) 7^7 ^EfjLTfe 1 ? , 

y*-*-y h±twwwgB£B£8iB' : t'T*&fttf. if 
»®l< nit »i©^t»ci^^T'j >*fisBft£ifcBB 
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U4, 3>tfa-^ • vXrA 1 0 0±Tt4 2^7tXt4 
3^7tOnytfa-^ • f^U y?XJ!UI£i£®jU 

BE (M*tf" Mo r p h i n g" ) fc^WC'fcft 

ti*. f«®j-g L < l41fiB©gft£g^T£/£ J f>g]&jfia 
[oi 10] »ca^fcj;$ic. Jfc&BWTtt, 

-memmzsz. & zt%< a— if (dbbb*b&t 

[0111] 0 5fc«u ^MS*;*? l l %nyt°a- 
* • v'XfA 1 0 OK-ftWfcaHL/'cMi&BWLT^ 
§o BBfc^tWTii, 3>^a-^ • ->XfA 1 0 0 
It, i^fci*5 r^7A-->x;l/jM«/-h77^P 
C (Persona! Computer ) Tfe D , 
F • a- h£±BSfcELfc P C #{*©l&**» 
SfC, BBB*T-f Xl/l/'l' (Liquid C r y s 
t a I Di spl ay : LCD) *lR§L/c3gft^l'il 

iftiSKWJsnTi/^o »^7i Hi, s#© 

Jfc(SW**fci»£ftTV5. wwjfsmgp 1 5 
ft-K^PCA-KOflMT-nytfa-* • ^XrA 1 

0 0{CflfA£fti>„ 

[0 112] B5fc**J:5fc. B*%B<i:, r>X 
7° U>f • x * 'J - y±{cffiBJ ft £ flS.«£«j5© 'J 7 * 

BKBffi-r5Ci:*«T**S. 

[0113] mxay--#££ftittmtss-h-7 

77PC" VA10 C 1" (4, C C D*^7*'Bf*B 
tWPBBSftT^S. 

[0 114] H6E(4. tPRSaiii/XriA© 1 O 
T**SrHfS1i« C-tr-y h h y7"tf 7 7X : S T B) 
icMISA^vl l tf-ttWKBOtttfbtiTViB* 
*Ltv* 0 -tr-v h h77'*'7^X(i, Iff, rUtf© 
B#±KRfiSft*0-e, »^7l HirHfS 

5o -b-y h hy7°tf-;/7Xf4, Wft«*fc»8LT. 2a 
SBBfcS^fcTHfOBBBftfcfirS C fcff"C* 

[0 1 1 5] 13 7 tc ti. n^kfa-* • ->XrA 1 0 0 

c ft 6©«B7n BBICU, BFf 

•jiL<D-fu>fvL • 3-F^Mf"ri>7°D-b-y9- 1 0 1 t 
BO/n- F9i 7!MgfR i: OBBWftffl Kit) 
ft3o WT, ftroy^KO^TKB-T*. 

[oi i6] mmm \ sTamsnfttftoBBB 
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[0 1 17] g*SB2 2 It. $faft%ffl*&2 1 <Dffl& 
[0 1 18] P«feiaig|52 3 fi, titiMtBSG 1 5T'«1 

[0 1 19] £*rtSS?lffl»2 Itt. IMHAtUflil 5T' 

»thsn/iflm it lattfangp 2 3 tianstifcHatt 

[0 12 0] Sfc, 3t/Txg[$ 2 2#±B08*l*lS*S^ 10 
*wrt*lc Witt T IJUil!tt.Etai« 2 3 ic «r? LTtJ: 
[0 12 1] ttTK, fll«B»©IM**LTfe<. 

[0122] ( i ) wm&m*mmtZa m 
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[0123] cc-pf 5 r^S^Bj fft 
sigi^LD (u— f-f-vx^) mmm, DVD 

( D i g i l: a 1 Versatile Di sc) S 
WPi^ftiftJ fctt. Wlitfcf, UWW)|jHifi7U 

[0 12 4] COMTtt, §Sa&Etttt2 3Kfct, MA 

U-A##Rtf*rT7U- IfflliOHaSRtf 
«S£ t OBBjlttfcSBt L fc r- 7rt/A ftT C> 

§0 

[0 12 5] 





1Mb 

(KSS, Wit) 


| (1,1 0 000) 


(-0. 7, -0. 1) 


(1 000 1, 20000) 


(-0. 3, 0. 8) 


(200O1, 30OOO) 


(0. 2, -O. 6) 


(3O0O1, 40000) 


CO. 9, 0. 5) 



[0 1 26] cftz<DnmiiWPMmt, w*tf, mm 

a#« u § T-fe 5 3 Piffijf t pmjs *m £ n t t^So 
[0 1 2 7] ti'i©jA^^!i v f i ofrbw&QfmitttHm 
®fre>&sti®j (a, v) wMigti&t uf7 7s 
ii). a^rtSftii|»2 ni, f?ij*(i\ *n€ft©fi 

*Efi*-tffc1f» (-A, -V) fcffl^T, IltEI 

g[5 2 3 csttsti/ttn^noniBi ( a, , v , ) t ©sg 
gi£D2i ( (a. + a) ; + (v, + v) •) zm, tm 
<d 2 mtk^'ht < & s ^ ? mmmzm l t. a 

7*815 2 2{C&3 (Xf^7S 1 2) c 
[0 12 8] 0fl*tf, »aSt»«(SA s i: i blcffi<7ca 
tffcl, ' fc t K tt, C ft 6 *KIE * Pi*® £ Hff £tf 

3) o 

[0 12 9] $^rt$ffl0$2 1 tt, lft»if£'t , 0lMll 

fiS£fl»tfffij£EfrT3 (7t7 7°S 1 4) „ 
[0 13 0] BB»ttKBI»2 3KE«*nT^«fll«** 



*(A(k-n,v(k-i))£U .ttnsnfctflii 

(A (k) , V (k) ) irtat. *rftCE 

ffi^n^'Biifi, ®mz, ( (0. 3xa (k- 1) + 

0. 7 x A (k) ) , (0. 3 x V (k- 1 ) +0. 7 
XV (k)))Oi5 KittS0tff»0iB?W'>a < &<S 

.t^ftfiftW^-rs (xt7 7s i4) 0 

30 [0 1 3 1] fib, Wil»*aTfflfft*«$ftLTA'6. II 
S«oifaSAWX(ii|XffiLT«l^lfl:L, Siiii&ift 

'$izm&LTfrz>mnmwt£n, xr-y 7s 1 4fc*> 

[0 1 3 2] ftfe, H3ttlBtt$2 3©*®jtLT, K 
«*aT^*fc#Ofll«0¥^fin?(±4<, K2] fc 

rtS$W2 1 T'filf KiAtjSB 1 0frb©fM«{t 

[0 13 3] 
[S2] 





Htt«) 


(1 , 1 0 OOO) 


(-0. 7.-0.DCH). 3. 0.0)(0.1,-C. 2) 


(1 00 01, 2OO00) 


(-0. 3. 0. 8) (0. 3. 0. 5) (0. 7. 0. 3) 1 


(20001, 30000) 


(0. 2, -0. 8) (0. 1 , -0. 3) (0. 3, -0. 5) 


(30001, 40000) 


(0. 9.0. 5) (0-7, 0. 6)(0. 3. 0.4) 



[0 13 4] ffc. ffiftKJSUTig/TSttSWifl&tt, ± 50 & L/c «fc d fcHffi£f*lC^Sft'5/£ttT , ft < ♦ 
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is + MM® <fc o t £ k 4- 5 HtttQ &Fb1 ic ibn $ ti £ 

[0135] (2) T^ftftm^mmnti, m 

If W5l»*S^-r S c t # «. C Ol^Ofll ®MW)<D 



[0 13 6] 



:<om 
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B»tEtta52 3fc«, mis 



[S3] fc** J:3&, f-+y*;l/4:, 1f»£>»fiSk 
ffi*8 fc OWJSHff *EJE t fc r- 7VW1S3A * tiT t > 

[0137] 
[S3] 





tttt 

cum. 


1 


(-0. 7. -O. 1) 


3 


(-0. 3, 0. 8) \ 


4 


CO. 2, -0. 6) 


6 


(O. 9, 0. 5} 



[0 13 8] Cftb<DPlg£fctSf*fiU\ 0<Ja.tf, flft@ 

tcrac^+y*^ (ii : t<ttimi;isaj*iii) zuittt 

5 5 «»Jt k WttStffEAS n T t> 5 . 

[0139] ti»A7j^!;?i' i Qfrhimo)wmt¥m 20 
^e>4sttfj (a, v) A<x;bsft«fc Uf7 7's 
2D, g^rtSM«2 ia, wa.tr. 

£JSfe24i/ctSi}] (-A, -V) £ffll>T, BijUtEH 
Sfl 2 3 K ,Etfi £ fafc •?■ tl ? tl Oti'i iSj ( A . , V,) t<DW>. 
m<D2m ( (A.+A) '+ (V,+V) ') £jR#, Sgil 
<o 2Htf«fc/hS < 45 i 9 r^^y^ummm L 
T. g^Sl?2 2fCiM5 Ufy^S 2 2)o 
[0 14 0] WAtf % W^lJik»Wlii:^i:ticf6<7i:rv 

fct»K*^7C«* < lH*f > +>*/l' tfSipS 30 

ft-g. (XT77°S 2 3) o 

[0141] m^\H^MmU2 1 ti, T^y^iiWr^ 

tZfvyZ-lUDWiZ'gffitZ) Uf7 7'S2 4) o 
[0 14 2] HattIE1tW2 3£Ett*ftT^5*ft* 
(A (k— 1) , V (k— 1) ) tL 

<DWm (A (k) 

*«n*ttHW4, fflxlf. ( (0. 3 x a (k-i) + 

0. 7 x A (k) ) , (0. 3 x V (k-1) +0. 7 
x V ( k ) ) ) CD£ i tafiOfllilOK W>4 < 4- § 40 
i'SftaUMttt*** (Xf77'S2 4) o 
[0 14 3] fit. B*f§£MTtiSj«tbTfr?>. M 



V (k) ) £T3k. *rfcCC 



5o 

[0144] mm^ZxWr^ti^^ y%)\> 



n v- v + ;Mftft© J; 9 fc ± 1 4 § \ y % )1<D SfSlc 
11*2 tx/c 0 . ± 4 3 ^ -v y *;l/©Hffi0Jt PBlcS* 

[0145] (3) h±(ommmm 
mmzo tfiiA^Hi ommtzzyv*-* • 

yXHlOOlT'HTTP (Hyper Text 
Transfer Protocol) tPB£HJ?£U y 
^jf^tS/c460WWW (World Wide We 
b) 77«>1f?*!>. LfttfoT, *w»2 2#WWW 
7"79¥Hr5T-<&5iI£{c!i, ^rt§0l®g|52 1 *»5 
jMbftT < § H T T P 7 K bXf 44o*> URL (Uni 
form Resource Locator) £ft£o 
T^"7>n- KStl/cWWW^-vHffi^TfN-rSut 
^f f 5 (WWW7"7 7+f(S HTTP If fgSFa^±-c"'(D 0 

(D5£tl) ) o c^i|^©1f«»cDMfI#II^, 01 0 
(C 7 o - f- \ - Y ©JfMT/S t T I ^ o 

[0 14 6] C©«£, HattEtttf 2 3ttt, MAlf 

[84] (C7StJ;a4, URLk, ttij©H : ffiei:ffl« 
g ©»(SI8«*8ffiS t /c r - 7;l/*«tt« * ftTV 5 D 

[0 14 7] 

[«4] 



HTTP7KU7. 




(URL) 


cms. n^ft) 


http://wi*w. ftony-krc. oo. jp/ 


(-0. 1. -O. 1) 


http://www. sony. oo, jp/ 


(-0. 3, 0. 8) 


http://vs. «ony. oo. jp/ 


CO. 2, -0. 6) 


hrttp://imw. «o-net.oo. jp/ 


(0. 9, O. 6) 



[0 14 8] Cft5<0RSltfcRiftfifcL 0)Ja.tf, ftutsl 50 ERUUR L0WWW^-$?£HRUfcfct©IW£i: 
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ET*££o #J#TWWW^-v/£M3i;f ICI4, f 
7* /I/ MI, W*tf. -»W*A*««i:STS5dW 

[0 14 9] tffjATJ^Bi ofrt>®&<r>m&tm 
Mfr<b%Z>\m (A, V) tfA7J2ft3i: Ut7 7°S 

3D, ^^rt§3?i?9gf;2 H4, ^nenofi 

fcSeStffctiHft (-A, -V) £ffl^T, &SiIttKH 

iip 2 3 tc ,sia* tifc* n^noti'iia ( a , , v , ) t ©si; 

§i©2S ( (Ai+A) '+ (V.+V) 2 ) £;j<J6, gg 
S>2S#ai'Jv£<=a:3J:5*U R L^^LT, gjp 
$2 2IC3MS (Xr-y^S 3 2) „ 
[0 15 0] fl*tf, Hffl!ftfc8Wafcb<fcfcfcffi<7C« 

(Xt7 7"S 3 3) „ 

[0151] %7nfa&M'm\i2 i «, www?->is 
[0152] Nattieii$2 3tiaii«nT^«ffi»* 

(A (k-1) , V (k-1) ) fcU .WSiifcM 
(A (k) , V (k) ) tffcfcK 
ttSttSfitfStf. M*tf. ( (0. 3 x A (k-1) + 
0. 7 X A (k) ) , (0. 3 XV (k- 1 ) +0. 7 
xv (k) ) ) OJ:atiH£Ot. , H60iB?W>4<45 
*5&S*f*»**1"5 (Xr'v7'S3 4) o 

[0 l 5 3] (It, «£MTtl}fjtfg{fcLTfr?>. & 
ffiOjfilS^KeXttiRttLTjfiiijaiA^kL, HfflSlf * 
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* ffltfgftts^TCttaiJ^mA^rso-e. www 

[0154] sft. imncjsuTS^snawww^- 
iflltassnfct) . ±fcft5www^-i/*opijiifti<ofriw 

10 [0 15 5] (4) nytfa-* • v*77^ y^XflSl 

0 0 ±T 2 ^TCXti 3 ^7t03 > tf a • y 7 7 7 

(CG) MS^ToT^i.tf&SCi.J, Wf&ZZ 
14, 2 #teX« 3 #7C3 Vfcf a - * • -f V * X<D 

C©tI^<Dtllg»<D5aS#li%, 01 lfc7n-*+ 
20 -KDJBST*jSLTV*. 

[0 15 6] COIH, M114!M2 3lct4, W*tf 

as] ic^tcto^, 7-^->3^$t. mn 

[0 15 7] 
[«5] 





(Kftit, Kttft) 


(1. 0, 0. 0) 


(1. 0, 1. 0) 


(0. 8, O. 2) 


(O. 5, 0. 5 ) 


CO. 6, O. 5) 


(O. 0. 0. 0) 


(0. 2, 0. 8) 


C-O. 5 ( -0. 5) 


(0. O, 1. 0) 


(-1. 0, -1. 0) 



[0 15 8] cti60W*i: 101*14", Attn 
KBIUC G lifter BfcfctOllMfc WttlST'fe So no 
C G pjft$ ft5 £ t lc(4, r 7 * ;U h ffi, M*tf , 

TV£„ 

[0159] mwik-mmi ofreaftonistiw 

(A, V) #Afl£*l5i: (7r-y7S 40 

4i), ^fti;iii|»2 K4, 01*14*, *n^no« 

fcECS-frfclMKl (-A, -V) £ffil^T, MlttfEIS 

g|52 3CE*«tirc*n^noifiii (a,, v.) £©s§ 
i©2S ( (a,+a) ■'+ (v,+v) ; ) mm 

ttSSLT, ^77<g|5 2 Ur-yfS 4 2) . 

[0 16 0] W*tf, «fflSfcP«H^i:fefCfg<^ 
^ t # fc 14 , Z. ft h *K<EStffc Riftg £ Nft&tf 

T77S 4 3) „ 50 



[0161] «kDftttWKI4. tr^irLTMrffll^ 

- -> a >• t $MCM W% 7- ^ - v a V ££81" 

2 3 ic , SffliS t i 0 (6 < nSWit^ 1 1 ic 
(4, <4 0-%*' ! 7tM(cat/^Ti.^7^y<-i/a 

-So 

[0 16 2] g^rtg»g|5 2 1 14, C GW<i-^4'(D 

««o¥^«*w-ji l t, nattetiffi 2 3 * ©wist 

57-^— >3 yV*-^*OtiUBl*iU'if-r« Uf77*S 
4 4) o 

[0 16 3] M»ttlBtt»2 3KE*«nT^5fl|»* 
(A ( k - I ) , V (k - 1 ) ) t U IfS^nfctflfj 
OT^W* (A (k) , V (k) ) tt%t. Sr/ctcE 
1t^n5tli)l4, (?i]x!4, ( (0. 3XA (k-1) + 
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0. 7 XA (k) ) , (0. 3XV (k-1) +0. 7 
XV (k) ) ) ©*3fcji*©t»0BW!M>*<4* 
iSfclJM****"*"* (XT7 7S 4 4) o 

[0 16 4] {IU WHiSaTflMBi^SftbT*^. IS 
ffi©ifottf BSgXttiRII L T^iifil^ft L . IMffi^lf 
ffltfSfb*3$TlCtt8^0lft#£1* 3©T\ C C0& 
»0«jS*BB*LTfr6««IOjRfWIIIW:, Xf^S 4 
4 (cfctfS HflflfcOTEflliHtfKttffife*^ «t 9 K.t 

[0 16 5] $fc % IffKCfSUT^^n^CGWfi 10 
ti > ±a L J: 5 K Hffi^f* t ? ti* /£tt Tft < , 

*S«nfc9» ±fcft*CGi^0Hifi©KWc**S 

[0 16 6] [Iff] W±, tt£0£Mffll&#!!gL&# 

ftffl*l8U#S C t tt SHUT'S*. 
[0 16 7] «iltf*5BHT»f 51W8»a^rA(4, 

fcffl fl L T . ffi g££fc Sol ^ T * hWfV 

[0 16 8]^:, -4^©Sg«tSWa1^®«gt 
OtiWlW • ti , i»W4iK**ttirt{IBO^i: LT<B*ii 

l/\ 30 
[0 16 9] BtSK, ^tl^JB^T-^BM^ 

L T * fc © T* 0 » mfemcMUR 2 ft % ^ * T*ii* t \ 

*«WOBB*4)]»f-r*fc4i>K:W:. MHcBttLfclffllf 

B!*©iDH©1i^#S)t^$T'fe5„ 
[0 17 0] 

T/»*««**CfcffT**. 40 
[0 17 1] Sf;, *«WKJ:titf, JWHft^WftlfiS: 

5>*>f X LT a > Vfa - * fc*t**a— «f A* t LTfS 
[0 17 2] *5Bfl*ffl^*Ci:lcJ:0, fi(B«fi©* 

ktizmmcmitzcttf-zzzo mar, f-uft 
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hHKSB (WWW (World Wide 
Web) 7'7^^ ) : g!Kl<tic»n>t c a-^©flh 1 -<y 

vmmv-kmzz^yz-^vYWMzsts) k 

*3ttS U 2 &7CX(i 3 #7C3> Ifa-* 

[0173] a6ffijfi^»*llft:LfcS«iT"Ptt, mx 

>^'4774f-^3 y«iiligA%5f->*?;l' • 3>r 

ti5o <L0)&?%Ti?#)i • zyryyicis^xit, 3. 

:/ * 7 * -> 3 > fcf? 5 tt&gtt ft < , »TM> o fc 0 t L 
fc , «aaHTl»J l flW4 * ^ * y * •> a >T'?tftTfc 

[0 17 4] SSjRtttCfe^TJi. ^©SSsJiT^ii 

awft^r y? ? z y a y<om\ a-if ©jwe«ii** 

[0ffi©f»ftfM] 

[Hi] *sw*^is^a©fc»Lfcfti!wa7<-y* 

;l/-3>hfa-^ (PC) 1 0 0©/n- K^xTfiM* 

[a 2 ] wftA-^gs i o o««%sis«cw l tern? 
[H3] *mia?<7 i i \c^u^mm¥A^m^ 

[04] MMWllltUftl 2Ktel>T*ff?tl*«fH«llll 

[0 5 ] ^71 i *y- h 7 7 ^ P c ic-ftw 

[0 6] jt^tftA ^ 7i l^rb if 

[07] jyt'^-^ • ->XrA i OOicfctj-StSIMK 

[08] Kft5££B«1MMNU|-f 5 jfla#W* * L /c 

[010] 4'7^7 h±0»jRff«*11l«B»-rs 

[01 1 ] n>h°a-^ • ^7 7-f •y^Xft'iiiiii^ti'flMK 
■rr«fta¥lll**U/fc7a-f-+-hT***. 
[012] *^H*^7 l I fcJSHHttfr&IMM!* 

[r?l#©,^BJ|] 

1 0-»A73SH, 1 l -#^*/7 
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1 2-wmmm. \ 3-nttttws 

2 3-HattE»ft5 

1 0 0-3>tfa-^ • yXfis 

1 0 1 •■■7 c n-t-y9- 



ftM 2 0 0 1 - 1 0 0 

* 1 0 2-R AM, 1 0 3-ROM 
1 0 4 -XftS, 1 0 

1 0 6-mmimm 

1 0 7-^rV7 • K^T" 

1 0 8-*7h7-* • -T>^-7x-X 
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[H8] 
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^ r titlMA, VXPAft I 



ffii(7)2*{(A i +A) 2 +(V i +V) 2 }36< 
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S33, 



S34 







r 
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